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PREFACE. 


Anatomy  may  be  studied  in  two  different  methods,  the 
one  demonstrative,  and  the  other  descriptive: — the  former 
treats  of  the  parts  only  as  they  are  exposed  in  dissection, 
and  of  their  relative  position;  the  latter  gives  minute 
details  of  objects  unseen,  describing  the  different  struc- 
tures without  reference  to  the  order  in  which  they  appear, 
and  has  been  very  generally  employed  in  the  numerous 
works  of  instruction  in  practical  anatomy ;  but  every  one 
acquainted  with  the  diiEculties  to  be  overcome  by  the  young 
dissector  will  readily  admit  that  this  method  is  insufficient 
as  a  guide  to  his  progress. 

To  supply  this  deficiency  the  present  work,  designed 
and  completed  from  the  subject,  and  confirmed  by  ex- 
perience, is  humbly  submitted  to  the  student,  in  the  hope 
that  his  labours  will  be  diminished,  and  the  advantages  to 
be  gained  in  the  pursuit  of  practical  knowledge  increased. 
In  the  execution  of  the  plan,  the  great  divisions  of  the 
body  which  are  generally  established,  viz.  head  and  neck, 
thorax,  back,  extremities,  and  abdomen,  have  been  placed 
in  different  sections,  and  the  dissection  of  each  has  been 
conducted  by  the  employment  of  successive  stages,  deter- 
mined either  by  certain  apparently  natural  limits,  or  by 
those  most  convenient  in  practice ;  —  by  means  of  full 
directions  for  the  performance  of  the  different  steps ;  —  by 
describing  at  one  time  only  so  much  of  a  part  as  is  visible; 
—  and  by  noting  each  as  it  appears.  In  the  completion 
of  the  detail  I  have  not  been  regardless  of  the  information 
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to  be  obtained  from  the  best  anatomical  works;  and  I 
have  also  received  much  assistance  from  my  friend  Mr. 
James  Harrison,  by  whom  the  practicability  of  the  in- 
structions has  been  fully  confirmed,  and  to  whom  I  am 
much  indebted  for  his  readiness  to  forward  my  views. 

That  the  dissector  may  survey  at  one  glance  the  dif- 
ferent parts  in  their  order  of  succession,  side^  notes  have 
been  introduced  in  each  page;  and  to  remove  any  dif- 
ficulty consequent  upon  a  previous  unacquaintance  with 
the  numerous  branches  of  any  vessel  or  nerve,  tables  of 
these  and  of  the  actions  of  the  muscles  have  been  inserted 
at  the  end  of  each  section. 

In  conclusion,  I  gladly  take  this  opportunity  of  ex- 
pressing my  obligations  to  Dr.  Sharpey,  for  his  valuable 
advice  and  suggestions,  and  for  a  perusal  of  his  manuscript 
notes  on  the  membranes  of  the  spinal  cord. 

University  College, 
October  31st. 


ERRATA. 

Page    2.  line  1 5.  fw  '*  fla|M  **  read  "  flap.** 
16.  line  42.  for  "  branch  **  read  «  root.** 
27.  aide  note,  for  <*  dentatatum  **  read  "dentatum.** 
30.  line  17.  for  ** medulla  incognita**  read  "medmBa  innomimrta,** 
121.  line  18.  for  "  concatinatcp  *'  read  *<concatenatap.** 
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DISSECTION   OF    THE   HEAD    AND   KECK. 

In  the  dissection  of  this  part,  the  subject  is  placed  on  the  back ;  immcc* 
the  head  is  to  be  raised  to  a  convenient  height,  by  means  of  ^^°"* 
blocks,  and  the  external  parts  of  the  head  are  to  be  first  exa- 
mined, preparatory  to  removing  the  brain.  The  integument  of 
the  scalp  is  thick  and  dense,  and  beneath  it  is  a  granular  cellular 
tissue  which  is  to  be  removed  with  care,  so  as  not  to  injure  the 
cutaneous  vessels  and  nerves  contained  in  it,  or  the  occipito-fron- 
talis  and  the  small  muscles  of  the  ear,  which  are  situated  between 
it  and  the  cranium.  The  position  of  the  small  muscles  of  the 
ear  is  marked  by  projections  between  the  side  of  the  head  and 
the  auricle,  when  the  ear  is  drawn  in  different  directions ;  the 
prominence  above  the  ear  corresponding  to  the  position  of  the 
attollens  and  attrahens  aurem  muscles,  and  that  behind  it,  to  the 
retrahens  aurcm.  For  the  dissection  of  the  muscles  of  the  right 
ear,  turn  the  face  to  the  left  side,  and  draw  the  ear  downwards 
with  hooks;  make  an  incision  upwards,  on  the  side  of  the 
head,  about  three  inches  in  length,  and  along  the  centre  of  the 
projection  of  the  attollens  and  attrahens  aurem  muscles  *  ;  a 
second  incision  of  the  same  extent  is  to  be  made  transversely, 
above  the  ear,  and  the  flaps  of  skin  are  to  be  raised.  By  re- 
moving some  cellular  membrane,  the  thin  muscular  fibres  are 
seen  to  radiate  upwards  on  the  side  of  the  head;  tlie  most 
anterior  constituting  the  attrahens,  and  the  most  posterior  the 
attollens  aurem  muscle  ;  and  beneath  the  anterior  fibres  are  the 
superficial  temporal  vessels  and  nerve.  To  expose  the  retrahens 
aurem,  fasten  forwards  the  ear,  and  carry  a  vertical  incision 
behind  it,  from  the  extremity  of  the  one  already  made  above, 
to  a  level  with  the  lower  part  of  the  lobe,  and  from  this  point, 

*  When  the  integument  ii  fo  be  cliviUed,  tlie  incision  is  never  to  pass 
deeper  than  the  skin,  unless  the  contrary  be  spccificcL 
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another  forwards,  below  the  auricle  ;  raise  the  flaps  of  integument 
included  by  these  lines  towards  the  ear,  and  next  remove  it  from 
the  back  of  the  auricle ;  the  fibres  of  this  muscle  are  covered  by 
a  fascia  much  denser  than  that  which  covers  the  other  muscles, 
and  they  are  collected  into  distinct  bundles  or  fasciculi ;  on  the 
mastoid  process,  are  the  posterior  auricular  nerve  and  artery 
which  give  branches  to  the  back  of  the  auricle.  The  occipito- 
frontal is  muscle  is  exposed  by  removing  the  remaining  portion 
of  the  integument  from  this  half  of  the  head ;  and,  for  this  pur- 
pose, divide  it  by  an  incision  over  the  vertex  of  the  head,  from 
the  centre  of  the  forehead,  a  little  above  the  nose,  to  an  inch 
below  the  occipital  protuberance  ;  from  its  front,  carry  a  trans- 
verse incision  above  the  eyebrow,  to  join  that  for  the  dissection 
of  the  muscles  of  the  ear ;  raise  the  flaps  of  skin,  without  cutting 
the  cutaneous  vessels  and  nerves,  or  the  thin  tendon  of  the 
occipito-fron talis  muscle,  which  intervenes  between  its  anterior 
and  its  posterior  fleshy  portion ;  leave  the  flap  connected  to  the 
integuments  at  the  back  of  the  head.  Numerous  arteries,  veins, 
and  nerves  are  found  in  the  cellular  structure  superficial  to  the 
occipito-frontalis,and  they  are  to  be  examined  before  themuscletr. 
In  front  of  the  head  are  the  supra-orbital  and  frontal  arteries 
and  veins,  with  the  branches  of  the  supra-orbital  nerve,  from 
the  first  division  of  the  flflh ;  on  the  side  of  the  head,  the 
superficial  temporal  vessels,  with  the  auriculo- temporal  nerve  of 
the  third  division  of  the  fiflh,  the  cutaneous  branches  of  the 
portio  dura  nerve,  and  also  those  of  the  orbital  branch  of  the 
second  division  of  the  fiflh  nerve;  and  behind  are  the  occipital 
vessels,  with  the  large  and  small  occipital  nerves,  a  cutaneous 
branch  from  the  posterior  division  of  the  third  cervical  nerve ; 
and  near  the  ear,  the  posterior  auricular  vessels,  and  the  nerve 
of  the  same  name  from  the  portio  dura.  The  same  dissection  is 
to  be  repeated  on  the  opposite  half  of  the  head. 
suiira-  The  supra-orbital  artery,  a  branch  of  the  ophthalmic  in  the 
Artery,  orbit,  leaves  this  cavity  by  passing  through  the  supra-orbital 
Dotch  with  its  vein  and  accompanying  nerve ;  it  is  placed,  at  firsts 
beneath  the  fleshy  fibres  of  the  occipito-frontalis  and  orbicularis 
palpebrarum  muscles,  and  it  divides  into  two  branches  :  —  one 
becomes  superficial  by  perforating  the  occipito-frontalis,  and  it 
ascends  towards  the  top  of  the  head,  to  supply  the  integument 
and  the  muscle ;  the  other  remains  beneath  the  muscle,  and 
supplies  it  and  the  periosteum.  This  artery  anastomoses  on 
the  forehead  with  the  anterior  branch  of  the  temporal  artery, 
which  turns  forwards  to  join  it. 
Frontoi  'YYiefr<mial  artery ^  a  branch,  also,  of  the  ophthalmic  in  the  orbit, 
^'*®^''  is  smaller  than  the  preceding,  internal  to  which  it  is  placed ;  its 
course  is  upwards,  in  the  direction  of  the  supra-orbital,  which  it 
joins,  and  its  branches  of  distribution  go  to  the  integuments, 
muscles,  and  periosteum. 
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The  superfickd  temporal  artery  can  be  seeiii  now,  only  in  its  Snper- 
terminal  or  cutaneous  part.     It  is  a  branch  of  the  external  x^. 
carotid,  and  it  appears  in  front  of  the  ear,  afler  it  has  escaped  ^^^^ 
firom  the  parotid  gland :  it  ascends  beneath  the  fibres  of  the    ^  ^^' 
attrahens  aurem  muscle;  and,  placed  on  the  deep  temporal  fascia, 
it  divides  into  its  two  branches  :  —  the  anterior  runs  forwards,  in 
a  serpentine  course,  on  the  side  of  the  head,  superficial  to  the 
fiiscia;  and,  on  the  forehead,  it  divides  into  branches  which  supply 
the  integuments  and  muscles,  whilst  others  anastomose  with  the 
supra-orbital  and  frontal  arteries :  the  posterior^  larger  than  the 
other,  passes  backwards,  along  the  side  of  the  head,  above  the 
ear,  and  superficial  to  the  temporal  fascia ;  and,  in  the  occipital 
region,  it  divides  into  branches  that  anastomose  with  the  occipital 
and  posterior  aural  arteries :  this  branch  supplies  also  the  integu- 
ments, occipito-frontalis,  and  periosteum.     In  a  well- injected 
subject,  this  artery  is  seen  to  anastomose  with  the  one  of  the 
opposite  side.     The  anterior  division  of  this  artery  is  the  one 
selected  for  arteriotomy. 

The  occipital  artery  is  the  large  trunk  which  occupies  the  occipiui 
occipital  region  of  the  head,  with  the  branches  of  the  great  -^"^^'y- 
occipital  nerve.  The  terminal  portion  of  the  artery  perforates 
the  attachment  Qf  the  trapezius  muscle,  and  it  divides  into  large 
and  tortuous  branches  which  diverge  from  each"  other  over  the 
occipital  bone,  and  anastomose  with  tlie  artery  of  the  opposite 
side,  with  the  posterior  auricular,  and  posterior  branch  of  the 
temporal  artery :  other  branches  pass  deeply  to  supply  the  occipi- 
to-frontalis, the  periosteum,  and  the  bone. 

The  posterior  auricular  artery  appears  in  front  of  the  mastoid  Po«te. 
process,  with  its  nerve,  and  it  soon  divides  into  two  branches  ;  the  rjcuur ' 
external  runs  outwards  over  the  mastoid  process,  to  supply  the  Artery. 
occipito-frontalis  and  the  integument,  and  to  anastomose  with 
the  occipital ;  the  internal  or  proper  auricular  branch  ascends 
to  the  auricle,  supplies  the  rctrahens  muscle  and  the  posterior 
surface  of  the  ear,  and  it  sends  a  branch  through  the  auricle  to 
the  other  surface,  on  which  it  is  distributed. 

The  veins  of  the  exterior  of  the  head  accompany  the  arteries,  vcim. 
and  are  very  similar  in  their  course  and  anatomy ;  but,  unless 
they  are  injected,  or  distended  with  blood,  they  are  not  very 
apparent.  The  frontal  commences  in  a  plexus  which  is  situated 
over  the  upper  part  of  the  forehead,  between  the  integument  and 
epicranial  aponeurosis,  and  is  formed  by  the  ramifications  of  this 
vein  and  the  temporal ;  the  vein  then  descends  towards  the  root 
of  the  nose,  and  joins  a  transverse  arch, —  the  nasal  arch.  Into 
this  arch,  the  supra-orbital  vein  also  opens,  but  this  branch  lies 
beneath  the  muscles,  and  is  joined  by  the  vein  from  the  upper 
eyelid ;  from  the  extremity  of  the  arch  arises,  below,  the  a«- 
ffular  vein^  which  is  continued  into  the  facial.  The  superficial 
temporal  vein  is  large^  and  it  presents  numerous  ramifications 
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which  extend  upwards  to  the  top  of  the  head,  and  forwards  and 
backwards  with  the  temporal  artery ;  near  the  zygoma  it  is  joined 
by  a  deep  branch,  and  beneath  the  parotid  it  unites  with  the 
internal  maxillary,  in  the  external  jugular  vein.  The  posterior 
auricular  vein  has  the  same  distribution  as  the  artery :  it  de- 
scends with  it  beneath  the  parotid,  and,  afler  the  union  of  the 
stylo-mastoid  vein,  it  joins  the  common  trunk  of  the  internal 
maxillary  and  superficial  temporal,  to  form  the  external  jugular. 
The  occipital  commences  on  the  back  of  the  head,  follows  the 
same  course  as  the  artery,  and  it  opens  into  either  the  internal 
or  the  external  jugular.  Beneath  the  splenius  muscle  it  receives 
a  branch  from  the  lateral  sinus  through  the  mastoid  foramen. 
The  veins  outside  the  skull  join  those  within^  by  means  of  small 
branches  that  pass  through  the  sagittal  suture,  or  through  the 
parietal  and  mastoid  foramina. 
cuune-  The  nerves,  like  the  arteries,  are  only  the  cutaneous  portions 
Nerrea.  of  branches  to  be  afterwards  dissected. 

Supra-         The  supra-orbital  nerve,  a  continuation  of  the  frontal  branch 
Nam     of  the  ophthalmic,  leaves  the  orbit  by  the  supra-orbital  foramen, 
and  it  is  covered,  at  first,  by  the  occipito-frontalis  and  orbicularis 
muscles.     The  first  filaments  given  off  from  it  supply  the  eye- 
lid ;  and  others   run  transversely  outwards  in  tlie  orbicularis 
muscle,  in  which  the^  join  with  the  portio'dura  nerve.     The 
nerve  finally  divides  mto  two  branches  :  the  internal^  placed,  at 
first,  beneath  the  occipito-frontalis,  ascends  on  the  frontal  bone, 
perforates  the  muscle^  and  it  is  distributed  to  the  integuments ; 
the  external,  the  larger  of  the  two,  lies,  for  a  greater  distance, 
beneath  the  muscle,  with  the  external  branch  of  the  artery ; 
but  it  perforates  the  muscle,  and  is  distributed  to  the  integu* 
inents  with  the  internal  branch  :  these  filaments  of  distribution 
can  be  followed  to  the  upper  and  back  part  of  the  head,  or,  in 
favourable  subjects,  near  to  the  lambdoidal  suture.     This  nerve 
gives  some  filaments  to  the  periosteum. 
Tempo-       The  cutaneous  temporal  ^laments  of  the  orbital  branch  of  the 
brinch    ^^^^nd  division  *  of  the  fiflh  nerve  differ  much  in  size  in  different 
of  the     subjects.     The  temporal  branch  of  this  nerve  perforates  the 
mKu-**'  temporal  fascia  about  a  finger's  breadth  above  the  zygoma,  and 
N^rre     ^^^^^^  ^^^^  ^^^  o^^^''  ^^  about  midway  between  it  and  the  ear, 
and  it  divides  into  many  filaments ;  some  join  the  branches  of  the 
portio  dura  nerve  that  ascend,  over  the  zygoma,  to  unite  with  the 
branches  of  the  supra-orbital  nerve,  and  to  supply  the  orbicu- 
laris ;  and  others  are  distributed  to  the  integuments  over  the 
temporal  fascia.     The  branches  of  the  portio  dura  that  cross  the 
temporal  fascia  will  be  dissected  with  the  face. 

*  These  branches  are  sometimes  described  as  cutaneous  filaments  of  the 
•deep  temporal  nerves  of  the  third  division  of  the  fifth  ;  but  we  have  always 
found  them  to  be  derived  from  the  second  branch,  as  described  by  Meckel,— 
**  de  qninio  part  nervorum  certbri,**  in  the  Scriptores  Keurologiei  (Ludwig), 
torn,  u  $  lis. 
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The  temporal  branch  of  the  auriculotemporal  nerve  of  the  Tempo- 
third  division  of  the  fifth,  is  placed  nearer  the  ear  than  the  pre-  ^a^ch 
ceding.     The  branches  of  this  nerve  accompany  the  superncialoftiiej 
temporal  artery,  which  is  the  guide  to  them :  they  are  very  Maxlu^ 
long  and  small,  and,  near  the  ear,  lie  deeper  than  the  artery  ;  but  ^^^j^^^, 
as  they  ascend,  they  become  more  superficial,  and  they  give  off 
very  few  lateral  branches  until  they  reach  the  top  of  the  head, 
on  which  they  are  distributed  to  the  integument.     Near  their 
termination^  these  nerves  are   crossed  by  the  long  posterior 
branches  of  the  supra-orbital  nerve.     Before  the  nerve  becomes 
cutaneous,  it  gives  filaments  to  the  ear* 

The  great  occipitai  nerve,  or  cutaneous  portion  of  the  posterior  Great 
branch  of  the  second  cervical  nerve*,  is  the  largest  of  the  cu-  ^^'^'' 
taneous  ner\'es  at  the  back  of  the  head ;  and  it  is  always  recog-  Nerve, 
nised  by  its  proximity  to  the  occipital  artery.     It  perforates  the 
trapezius  muscle,  and  divides  into    numerous  large  branches 
which  cover  the  occipital  region :  these  ascend,  diverging,  as 
high  as  the  upper  part  of  the  occipital  bone,  and  they  end  by 
supplying  the  integument.     This  nerve  joins,  externally,  with 
the  small  occipital  nerve,  and  it  is  altogether  distributed  to  the 
scalp.  S 

The  cutaneous  or  occipital  portion  of  the  posterior  branch  of  occipi^ 
the  third  cervical  nerve,  smaller  than  the  great  occipital,  is^fon^of' 
placed  also  internal  to  it :  it  ends  in  the  integuments  nearer  the  j^^e 
middle  line  than  the  preceding  nerve,  and  it  is  nearer  the  neck  cervical 
than  it.  ^"^^ 

The    smeUl   occipital   nerve,  situated  external  to  the  great  smaii 
occipital,  or  about  midway  between  it  and  the  ear,  is  one  of  S^j' 
tlie  ascending  branches  of  the  cervical  plexus.     The  nerve  per-  werve. 
forates  the  fascia  of  the  neck  at  the  posterior  border  of  the 
sterno- mastoid  muscle,  and  below  the  superior  transverse  ridge 
of  the  occipital  bone;    it  then  ascends  in  the    integuments 
parallel  to  the  great  occipital  nerve,  but  external  to  it,  as  high 
as  to  the  upper  part  of  the  occipital  bone ;  and  it  ends  in  the 
integuments.      The  internal  filaments  join  those  of  the  great 
occipital ;  and,  when  the  nerve  is  large,  it  frequently  gives  off 
an   auricular  branch   which   supplies   the  upper  half   of  the 
posterior  surface  of  the  ear,  and  joins  ihe  posterior  auricular 
nerve. 

The  posterior  auricular  nerve,  a  branch  of  the  portio  dura  Poste- 
of  the  seventh  pair,  is  rather  small  in  size,  and  it  is  found  in  Au^icu> 
front  of  the  mastoid  process,  with  the  posterior  auricular  artery.  ^^^  ^ 
The  nerve  is  given  off  as  soon  as  the  portio  dura  has  lefl  the 
stylo-mastoid  foramen,  and  it  becomes  superficial  by  turning 
over  the  anterior  surface  of  the  mastoid  process ;  it  then  ascends 
in  front  of  this  process,  is  joined  by  a  branch  of  the  gteat 

'  *  In  this  anrangementithe  sub-occipital  nerve  is  reckoned  the  first  cervica 
nerve. 
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auricular  nerve  of  the  cervical   plexus,  and  it  divides  into  an 

oocipi-  auricular  and  an  occipital  branch.     The  occipital  runs  trana- 

brancb.  versely  inwards    across   the   mastoid  process,   and  along  the 

superior,  transverse  ridge  of  the  occipital  bone,  to  reach  the 

posterior  part  of  the  occipito».rontalis  muscle,  in  which  it  ends  : 

this  branch  lies,  at  first,  close  to  the  bone,  in  a  dense  cellular 

structure,  and  it  afterwards  crosses  beneath  the  great  occipital 

Auricu-  nerve.      The  auricular  branch  ascends  towards  the   ear,  per^- 

bntncb.  forates  the  fibres  of  the  retrahens  aurem  muscle,  to  which  it 

gives  filaments,  and  it  ends  by  being  distributed  to'  the  upper 

part  of  the  posterior  surface  of  the  auricle  of  the  ear. 

The  great  auricular  nerve  is  also  partly  dissected  at  its  dis- 
tribution to  the  lower  part  of  the  ear ;  but  its  anatomy  will  be 
seen  with  the  cervical  plexus. 
Attra-        The  attrahens  aurem  muscle  is  formed  by  the  most  anterior  of 
Aurem   the  radiating  muscular  fibres  above  the  ear^  and,  at  its  upper 
Miucie.  attachment,  its  fibres  are  joined  with  those  of  the  attoUens ;  but, 
below,  a  cellular  interval  separates  the  two.     The  muscle  is  of 
Origin.  "■  a  conical  form,  and  the  fibres  arise^  above,  from  the  outer  or 
cutaneous  surface  of  the  tendon  of  the  occipito-frontalis  muscle, 
near  its  anterior  fleshy  portion ;  the  fibres  pass  downwards  and 
tk^'    slightly  backwards,  and  they  converge,  to  be  imeried  into  the 
Rob.     front  of  the  helix.     The  muscle  is  subcutaneous,  but  it  covers 
**<>">•  '■  the  superficial  temporal  vessels  and  the  temporal  aponeurosis. 

This  muscle  is  oftentimes  very  indistinctly  seen. 
Atioi-         The  attollens  aurem  muscle^  more  strongly  marked  than  the 
Aurem  preceding,  is  of  the  same  shape.     It  arises  from  the  tendon  of 
oriri'*  *^®  occipito-firontalis,  and  the  fibres  converge,  below,  to  be  inserted 
inw"    ^°^^  *^®  projecting  part  of  the  posterior  surface  of  the  concha, 
tion.      The  muscle  is  subcutaneous^  and  it  lies  over  the  temporal  fascia, 
ura^     ^  ^^^  prolongation  from  the  margin  of  the  tendon  of  the  occi- 
pito-frontalis intervening  between  the  two.     The  anterior  border 
18  united  with  the  attrahens  muscle. 
Retra-        The  retrahens  aurem  muscle^  situated  behind  the  ear,  consists 
Aurem  of  shorter  and  stronger  muscular  fibres  than  are  found  in  either 
Mu«:ie.  ^f  ijjg  other  two,  and  they  are  collected  into  three  or  more 
ftsciculi,  constituting  the  musculi  retrahentes  of  Albinus.      The 
Origin,  fibres  of  the  muscle  arise  from  the  outer  surface  of  the  mastoid 
inier-    proccss,  they  pass  transversely  inwards,  and  are  inserted^  by 
aponeurotic  fibres,  into  the  lower  part  of  the  posterior  surface 
uotui!^    of  the  concha.     This  muscle  is  covered  by  a  strong  fascia,  and 

the  posterior  auricular  artery  and  nerve  are  in  contact  with  it. 
Occi.  The  occipito-frontalis  muscle,    placed  on  the  upper   convex 

frontalis  P^''^  ^^  ^^^  skull,  consists  of  an  anterior  and  a  posterior  fleshy 
MuKie.  portion,  and  of  an  intervening  tendon  or  epicranial  aponeurosis ; 
and  it  will  be  rendered  more  evident  by  removing  the  cutaneous 
vessels  and  nerves  from  it,  as  well  as  any  cellular  membrane 
Frontal  that  mav  remain  on  it.     The  anterior  or  frontal  portion  is  a  tfain 

portion.  "^  J  r 
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muscular  expansion  over  the  frontal  bone,  and  the  strength  of 
its  fibres  varies  much  in  different  subjects :  the  fibres  of  this 
pert  of  the  muscle  are  united,  below,  with  those  of  the  orbi- 
cularis palpebrarum    and    corrugator  supercilii  muscles;  but, 
nearer  the  middle  line,  they  are  attached  to  the  internal  angular 
process  of  the  os  frontis,  and  a  pyramidal  slip  —  the  pyramidalis 
nasi  muscle  —  is  prolonged  on  the  nasal  bone  ;  from  this  origin,  origin 
the  fibres  ascend  with  a  direction  outwards,  the  external  being 
longer  than  the  internal,  and  they  end  in  the  epicranial  aponeu-  inter- 
rosis  a  little  below  the  line  of  the  coronal  suture  :  their  point  of^^°* 
union  with  the  tendon  presents  a  semilunar  line  with  the  con- 
vexity turned  upwards.     The  posterior  or  occipital  portion^  m^re  Occipiui 
muscular  than  the  anterior,  is  somewhat  of  a  square  shape  like  ^^^^ 
it;  it  arisei,  by  aponeurotic  fibres,  from  the  outer  two  thirds  of  origin. 
the  superior  curved  line  of  the  occipital  bone,  and  slightly  from 
the  mastoid  portion  of  the  temporal ;  the  fibres  ascend  obliquely  inter- 
inwards  to  join  the  aponeurosis.     The  epicranial  aponeurosis^  or  ^°"'„ 
galea  eepiiisy  is  the  common  tendon  into  which  the  frontal  and  niai^ 
occipital  portions  of  the  muscle  are  inserted,  and  it  gives  attach-  fS^^^^' 
ment  also  to  the  two  anterior  auricular  muscles.     It  b  a  white 
shining  tendon,  which  reaches  in  front  to  the  frontal,  and  behind 
to  the  occipital  region ;  internally,  it  joins  the  corresponding 
tendon  of  the  muscle  of  the  opposite  side,  and,  externally,  a 
thin  fascia  is  prolonged  from  it  over  the  temporal  aponeurosis^ 
but  a  defined  semilunar  border  may  be  given  to  it  by  removing 
this  with  the  scalpel.     The  cutaneous  surface  of  the  muscle  is  Reia- 
covered,  in  front,  by  the  supra-orbital  and  frontal  vessels  and  ^^^"'' 
supra-orbital  nerve ;  behind,  by  the  occipital  vessels  and  nerves; 
on  the  side,  by  the  temporal  vessels  and  nerve,  and  auricular 
muscles;  and  it  is  closely  united  to  the  skin.     The  anterior 
part  or  origin  is  united  with  the  orbicularis   and   corrugator 
supercilii ;  &e  attachment  of  the  posterior  part  corresponds  to 
the  insertion  of  the  stemo-mastoid  muscle ;  and  the  muscle  lies 
on  the  arch  of  the  skull ;  but  a  loose  cellular  membrane  which 
intervenes  between  the  tendon  of  the  muscle  and  the  pericra- 
nium allows  the  tendon  to  move  A-eely  on  the  bone  beneath. 

Examine  the  temporal  fascia  and  the  origin  of  the  temporal  piuec- 
muscle  on  the  left  side  of  the  head,  and  leave  them  untouched  *^^"* 
on  the  right:  the  utility  of  this  step  will  be  perceived  in  a 
future  stage  of  the  dissection.  To  expose  the  deep  temporal 
fascia,  it  will  be  necessary  to  take  away  the  auricular  muscles, 
the  epicranial  aponeurosis,  and  the  prolongation  from  it  over  the 
fascia. 

The  temporal  aponeurosis  or  fascia  is  a  dense,  white,  shining  TemfM. 
structure,  much  stronger  than  the  epicranial  aponeurosis,  and  it  ^Lneu- 
conceals  the  temporal  muscle,  to  which  it  gives  attachment.     It  ro«u. 
is  wide  above,  and  is  inserted  into  the  curved  line  that  bounds 
the  temporal  fossa  on  the  side  of  the  skull ;  but,  below^  it  is 
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narrower  and  thicker,  and  it  is  fixed  to  the  zygoma.  The 
cutaneous  surface  of  the  fascia  is  covered  by  the  two  anterior 
muscles  of  the  enr,  and  the  prolongation  from  the  epicranial 
aponeurosis,  by  the  superficial  temporal  vessels  and  nei*ve,  by 
the  branches  of  the  portio  dura  nerve,  and  the  filaments  of  the 
orbital  branch  of  the  superior  maxillary,  which  perforate  the 
fascia  to  join  with  the  portio  dura.  Make  a  transverse  incision 
in  the  fascia,  a  little  above  the  zygoma ;  it  will  be  found  to  con- 
sist of  two  layers,  attached  to  the  outer  and  inner  edges  of  this 
process,  and  between  them  is  an  interval  filled  with  a  granular 
cellular  tissue  that  varies  in  quantity  in  different  subjects.  In 
this  space  is  a  small  artery  from  the  temporal,  and  it  is  directed 
forwards  to  tlie  orbicularis  muscle,  to  which  it  is  distributed, 
afler  perforating  the  fascia ;  the  cutaneous  temporal  nerve,  from 
the  orbital  branch  of  the  second  division  of  the  fifth,  is  also  seen 
between  the  two  layers  of  the  fascia,  before  it  becomes  cuta- 
neous. Detach  the  connection  of  the  fascia  to  the  skull,  and 
throw  it  down  ;  it  is  thinner  in  the  upper  than  the  lower  part ; 
it  conceals  the  temporal  muscle  which  arises  from  it,  and  near 
tlie  zygoma  it  is  separated  from  the  muscle  by  a  sofl  cellular 
tissue. 
Tempo-  The  temporal  tnusc/e,  situated  in  the  temporal  fossa,  is  wide 
Mufde.  ^"^  ^^^^"  above,  but  it  is  pointed  and  thick  below,  near  its  inser- 
Origin. .  tion.  The  fibres  of  the  muscle  arise  from  the  line  which  bounds, 
above,  the  temporal  fossa,  from  the  surface  of  the  fossa  as  low 
as  to  the  ridge  of  the  outer  surface  of  the  great  wing  of  the 
sphenoid,  and  also  from  the  fascia  that  covers  the  muscle ;  from 
tliese  parts  of  origin  the  fibres  descend,  and  they  converge,  the 
anterior  passing  obliquely  backwards  and  downwards,  the  pos- 
inicr-  terior  forwards,  and  the  middle  vertically,  to  be  inserted  around 
^*^°'  a  tendon  which  is  at  first  concealed  in  the  centre  of  the  muscle ; 
but  it  finally  escapes  from  the  muscular  fibres,  and  it  is  inserted 
into  the  under  surface  of  the  coronoid  process  of  the  lower  jaw. 
The  insertion  of  the  muscle,  as  well  as  the  direction  outwards 
and  forwards  of  the  lower  deep  fibres,  will  be  dissected  with  the 
Reia.  pterygoid  region.  The  muscle  is  covered  by  the  integuments, 
uona.  anterior  muscles  of  the  ear,  and  the  temporal  fascia  with  the 
cutaneous  nerves  and  vessels  before  seen  on  it,  also  by  the 
zygoma  and  the  masseter  muscle  attached  to  it ;  and  the  muscle 
lies  on  the  temporal  fossa,  the  deep  temporal  vessels  and  nerves, 
together  with  the  external  pterygoid  muscle.  The  distribution 
of  the  deep  temporal  nerves  and  vessels,  in  the  substance  of  the 
muscle,  may  be  followed  by  scraping  through  its  fibres, 
piuec  Throw  down  the  temporal  muscle  of  the  right  side  from  the 
bone,  together  with  its  fascia,  without,  however,  separating  on*^ 
from  the  other,  as  low  as  to  a  level  with  the  eyebrow  or  upper 
part  of  the  orbit ;  then  make  an  incision  around  the  skull,  and 
let  it  pass  in  front,  one  inch  above  the  superciliary  ridge  of  the 
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orbit,  and,  behind,  close  above  the  protuberance  of  the  occipital 
bone.  Saw  the  skull  in  the  line  of  the  incision,  and  when  the 
outer  table  is  divided,  use  tlie  chisel  and  mallet  to  cut  through 
the  inner ;  remove  now  the  calvaria,  or  skull-cap :  a  chisel 
may  be  introduced  at  first,  to  separate  the  sawn  surfaces,  but 
aflerwards  it  may  be  forcibly  torn  from  the  dura  mater  by  the 
fingers.  In  some  subjects  there  may  be  morbid  adhesion  be- 
tween the  calvaria  and  dura  mater,  and  it  will  be  necessary  to 
cut  the  membrane  on  a  level  with  the  sawn  bone,  before  the 
skull  can  be  removed.  When  this  is  taken  away,  the  dura  mater 
is  exposed. 


DISSECTION   OF   THE   BRAIN — ITS    MEMBRANES   AND    VESSELS. 

The  dura  mater^  or  external  investing  membrane  of  the  Dura 
brain,  is  a  strong  fibrous  membrane  of  a  greyish  colour ;  it  is  ^*^'* 
formed  by  fibres  that  cross  in  different  directions,  and  give 
rise  to  two  layers  that  may  be  separated  from  each  other.  The 
membrane  serves  as  an  internal  periosteum,  in  which  the  vessels 
ramify,  before  entering  the  bone,  and  the  outer  surface  is 
rough,  and  covered  by  numerous  small  fibrous  and  vascular 
pfooesses  which  have  been  torn  from  their  osseous  canals. 
Th^se  are  more  numerous  along  the  line  of  the  sutures  than 
elsewhere ;  for  the  attachment  of  the  membrane  to  the  centre 
of  the  frontal  and  occipital  bones,  and  to  the  squamous  portion 
of  the  temporal  bone,  is  very  slight,  and  easily  separated.  The 
vessels  now  seen  are  the  middle  meningeal  artery  and  veins 
which  ascend,  and  give  off  many  branches  towards  the  top  of 
the  head,  to  supply  the  dura  mater  and  the  bone.  From  the 
inner  surface,'processes  are  sent  inwards,  to  support  the  different 
portions  of  the  brain ;  and  these  are  formed  by  a  separation  of 
the  internal  from  the  external  fibrous  layer.  Between  the 
layers  are  canals,  named  sinuses,  which  receive  the  venous 
blood ;  they  communicate  with  the  veins  external  to  the  skull 
through  the  apertures  in  it,  and  they  are  lined  by  the  same 
membrane  as  tlie  veins  in  the  other  parts  of  the  body ;  some  of 
these  are  triangular,  some  circular ;  and  they  are  formed,  also, 
by  the  separation  of  the  two  layers  of  the  membrane. 

The  superior  hngiiudinal  nnuSf  named  from  its  position,  may  superior 
be  examined  before  the  brain  is  removed.     It  is  placed  along  J;;3SJ; 
the  centre  of  the  dura  mater,  and  corresponds  to  the  middle  of  sinui. 
the  frontal  bone,  to  the  line  of  union  of  the  parietal,  and  to  the 
centre  of  (the  occipital  as  low  as  the  occipital  protuberance. 
In  this  extent,  it  receives  numerous  small  veins  from  the  diplde 
between  the  tables  of  the  skull,  as  well  as  from  the  veins  ex- 
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ternal  to  the  skull ;  the  extremitieB  of  these  vessels,  that  have 
been  ruptured  by  the  forcible  separation  of  the  skull-cap,  will  be 
seen  by  carrying  the  finger  along  the  sinus  from  before  back- 
wards, when  the  blood  will  escape  from  them.     Cut  open  the 
sinus,  with  a  scissors,  from  the  front  to  the  posterior  part.     It  is 
narrow  in  front,  and  wide  behind,  it  commences  at  the  crista 
galli  of  the  ethmoid  bone,  and  joins  sometimes  a  small  vein  of 
the  nose ;  and  it  ends  opposite  the  occipital  protuberance,  by 
joining  in  a  common  point  of  union,  the  torcular  Herophili,  with 
some  of  the  other  sinuses  of  the  brain.     The  cavity  of  the  sinus 
is  triangular,  the  base  being  formed  by  the  external  layer,  and 
the  sides  by  the  internal  layer,  which  is  then  prolonged  betweea 
the  hemispheres,  as  the  falx  cerebri.     In  the  interior  of  the  sinus 
chozds  are  small  transverse  tendinous  bands,  the  chordce  WiUisii^  which 
Wiiiifiii.  gxtend  from  one  side  to  the  other,  and  surround  the  apertures 
oian.'  of  the  veins  in  the  sinus.     Small  granular  bodies,  the  glandtik^ 
Fw»hi.  Pcuxhioniy  are  found  either  in  the  interior  of  the  sinus,  or  external 
°*^-       to  it.     They  vary  much  in  size  and  number  in  different  subjects, 
and  a  greater  number  are  found  in  old  age  than  in  youth ;  those 
external  to  the  sinus  may  be  either  superficial  to  the  dura  mater 
or  beneath  it :  the  glands  superficial  to  it  are  oftentimes  large 
enough  to  mark  the  surface  of  the  skulL     The  origin  and  use  of 
these  bodies  are  uncertain. 
DiMec-       Cut  through  the  dura  mater  with  a  scissors,  on  a  level  with 
the  sawn  skull,  but  leave  untouched,  in  the  middle  line,  both 
before  and  behind,  the  superior  longitudinal  sinus ;  raise  the  two 
lateral  portions  of  the  dura  mater  towards  the  superior  longitu- 
dinal sinus,  without  detaching,  from  the  sides  of  the  sinus,  the 
veins  that  enter  it  from  the  exterior  of  the  hemispheres. 

The  inner  surface  of  the  dura  mater,  now  exposed,  differs 
much  from  the  outer,  since  it  is  smooth  and  polished,  and  it  is 
Veins  of  lined  by  the  arachnoid,  or  serous  membrane  of  the  brain,  which 
^u,.  is  reflected  over  it.  Besides  the  small  veins  from  the  exterior  of 
the  skull,  and  the  veins  of  the  diploe,  the  superior  longitudinal 
sinus  receives  many  large  veins  from  the  surface  of  the  cerebrum, 
and  the  greater  number  of  these  are  at  the  back  and  upper 
part  of  the  hemispheres ;  they  run  upwards  and  inwards  to  the 
wall  of  the  sinus  ;  but,  before  perforating  it,  they  are  connected 
to  it,  for  a  certain  distance,  by  the  arachnoid,  so  that  the  part 
of  the  vein  on  the  wall  of  the  sinus  is  at  a  right  angle  to  the 
rest  of  the  trunk,  and  the  current  of  blood  circulating  in  it  runs 
from  behind  forwards,  in  a  direction  the  opposite  to  that  in  the 
sinus  ;  a  probe  passed  into  the  veins,  either  from  the  sinus,  or 
by  an  aperture  in  the  vein,  will  show  the  extent  of  the  vein  on 
the  side  of  the  sinus,  before  it  perforates  to  open  into  it.  The 
cerebral  veins  which  open  into  the  fore  part  of  the  sinus  are 
very  small,  and  they  do  not  change  their  direction  before  opening 
into  it ;  but  they  run  almost  horizontally  inwards  to  join  it. 
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Detach  the  veins  on  one  side  from  the  sinus,  separate  slightly  Faix 
the  same  hemisphere  of  the  brain  from  the  middle  line,  and  a  ^^^'**''^' 
process  of  the  dura  mater  is  seen  to  project  downwards,  between 
the  two  halves  or  hemispheres  of  the  brain ;  this  has  been 
named  theJabSf  from  its  resemblance  to  a  sickle.  It  is  narrow 
and  pointed,  in  front,  at  its  attachment  to  the  crista  galli  of  the 
ethmoid  bone,  and  wide  behind,  at  its  junction  with  another 
process  of  the  dura  mater, —  the  tentorium  cerebelli  which  is 
stretched  horizontally  between  the  cerebrum  and  cerebellum* 
The  upper  border,  convex,  and  largest  in  extent,  is  fixed  to  the 
crista  galli,  to  the  centre  of  the  frontal  bone,  to  the  line  of 
union  of  the  parietal  bones,  and  to  the  centre  of  the  occipital, 
as  far  as  its  protuberance;  the  superior  longitudinal  sinus  is 
contained  in  this  border.  The  lower  border,  concave,  is  in 
contact  behind  with  the  cotpus  caliosum,  but,  in  front,  it  is  at  a 
considerable  distance  above  it :  in  this  border,  the  inferior  longi- 
tudinal sinus  is  contained.  The  base  of  the  process  joins  the 
tentorium  along  its  middle  line,  the  straight  sinus  lies  along  the 
line  of  junction  of  these  two  processes,  and  into  the  fore  part  of 
this  sinus  the  veins  of  Galen  open,  after  they  have  passed  from 
beneath  the  corpus  caliosum  :  these  parts  will  be  seen  by  gently 
raising  the  posterior  lobes  of  the  brain.  The  lateral  surfaces  of  the 
ffdx  are  in  contact  with  the  hemispheresbetween  which  it  is  placed. 

Cut  across  the  attachment  of  the  falx  to  the  crista  galli,  as  Dime- 
well  as  the  different  veins  that  enter  the  sinus;  throw  the  falx^^* 
backwards,  and  proceed  to  remove  the  brain.  The  parts  that 
retain  the  brain  in  the  skull  are,  the  tentorium,  fixed  over  the 
cerebellum  ;  the  prolongation  of  the  medulla  spinalis ;  the  nerves 
that  leave  the  brain,  and  the  vessels  that  enter  for  its  supply. 
Raise  the  shoulders  by  blocks,  and  incline  the  head  backwards, 
that  the  brain,  by  its  own  weight,  may  be  separated  from  the 
base  of  the  skull.  A  very  sharp  knife  will  be  required  for  the 
division  of  the  nerves ;  and,  on  the  right  side,  they  should  be 
cut  at  a  distance  from  the  apertures  of  transmission,  but,  on  the 
other,  close  to  the  foramina ;  so  that  their  origin  will  be  best 
seen  on  the  one  side  of  the  brain,  and  their  exit  through  the 
foramina  in  the  base  of  the  skull  at  the  opposite  side.  The  fol- 
lowing description  applies  to  only  one  side,  but  the  same  is  to  be 
done  on  the  opposite.  Raise  the  anterior  lobes  of  the  brain 
from  the  orbital  plates  of  the  frontal  bone,  with  the  olfactory 
nerve  that  forms  an  enlargement  on  the  side  of  the  crista 
galli ;  behind  this  is  the  commissure  of  the  optic  nerves,  and  the 
large  optic  nerve  diverges  from  it  on  each  side,  to  enter  the 
optic  foramen,  internal  to  the  carotid  artery :  it  is  to  be  cut 
across.  Divide,  now,  the  internal  carotid,  which  is  placed  be- 
tween the  optic  and  third  nerves ;  and  then  support  the  brain 
with  the  left  hand.  Dislodge  the  pituitary  body  from  its  fossa, 
by  dividing  around  it  tlie  arachnoid  membrane  that  binds  it 
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down,  and  the  anterior  and  posterior  portions  of  the  circular  sinus 
may  be  seen  before  and  behind  it ;  next  cut  through  the  third 
nerve,  or  motor  oculi,  which  lies  outside  the  carotid,  and  rather 
below  it,  and  perforates  the  dura  mater  close  to  the  anterior 
clinoid  process ;  as  well  as  a  small  artery  that  passes  from  the 
cranium  to  the  orbit,  through  a  foramen  below  the  small  wing 
of  the  sphenoid  bone.     Along  the  free  margin  of  the  tentorium 
which  still  retains  the  brain,  is  the  small  fourth  nerve ;  it  per- 
forates the  margin  of  the  tentorium  near  the  posterior  clinoid 
process :  cut  it  across,  and  divide  the  tentorium,  on  each  side, 
close  to  its  attachment  to  the  petrous  portion  of  the  temporal 
bone,  by  an  incision  from  the  posterior  clinoid  process  to  the 
occipital  bone ;    if  the  knife  be  carried  too  deeply,  the  fifth 
nerve  and  cerebellum  will  be  injured.     Beneath  the  tentorium 
are  found  the  following  nerves,  and  they  are  to  be  divided  in 
the  order  in  which  they  are  met  with:  —  the  fifth,  or  trifacial 
nerve,  is  close  to  the  tentorium,  and  it  consists  of  an  anterior 
small,  and  a  posterior  large  portion.     The  sixth  extends  for- 
wards in  the  middle  line  to  the  posterior  part  of  the  body  of 
the  sphenoid  bone  :  it  is  a  long  slender  nerve.     Below  the  fifth, 
and  behind  it,  is  the  seventh  nerve,  which  enters  the  meatus 
auditorius  internus ;  like  the  fifth,  it  has  a  small  anterior  por- 
tion,—  theportio  dura,  and  a  large  posterior, — the  portio  mollis. 
Directly  below  the  seventh,  is  the  eighth  nerve,  which  consists 
of  three  distinct  portions :  —  the  upper  one,  the  smallest,  is  the 
glosso-pharyngeal,  it  runs  upwards  and  outwards  to  the  foramen 
lacerum ;  the  next  below  is  the  pneumo-gastric^  this  is  the  largest 
nerve,  and  leaves  the  skull  by  the  same  aperture ;   and  the 
third,  a  long  round  nerve,  the  spinal  accessory,  enters  the  skull 
through  the  foramen  magnum ;  and,  in  its  course  to  the  fora- 
men, by  which  the  others  pass,  it  lies  so  close  to  the  margin  of 
the  foramen  magnum  that  it  is  difficult  to  cut  it.    The  only  re- 
maining nerve  is  the  ninth,  or  hypoglossal,  a  small  nerve,  in  the 
middle  line ;  it  is  divided  into  two  portions,  and  it  leaves  the 
skull  by  the  anterior  condyloid  foramen.     After  the  nerves,  the 
vertebral  arteries  are  to  be  divided,  as  thev  wind  round  the 
upper  part  of  the  medulla  oblongata.  When  all  these  parts  are  cut 
on  each  side,  let  the  brain  pull,  very  slightly,  upon  the  medulla 
oblongata,  which  alone  retains  it ;  l>ass  a  knife  into  the  spinal 
canal  as  far  as  can  be  done,  with  the  surfaces  directed  forwards 
and  backwards,  and  then  divide  the  medulla  by  turning  the  edge 
backwards ;  cut  through  also  any  filaments  of  the  spinal  nerves 
that  pass  laterally  from  the  medulla,  and  raise  the  medulla 
oblongata  from  the  canal,  by  means  of  the  first  and  second 
fingers  introduced  into  it.     Place  the  brain,  with  its  base  upper- 
most, in  the  centre  of  a  small  cloth  coiled  round ;  and  take  care 
that  the  parts  be  not  too  much  crowded  together ;  examine  first 
the  remaining  membranes  of  the  brain. 
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The  arachnoid  membrane^  named  from  its  tenuity,  is  the  thin  Anch- 
serous  membrane  that  lines  the  internal  surface  of  the  dura  mater,  |^^. 
and  gives  to  it  the  smooth  and  polished  surface.  The  arachnoid,  ^rane. 
like  the  other  serous  membranes,  is  a  closed  sac  which  is  reflected 
around  the  walls  of  the  cavity  and  the  viscus  situated  in  it,  and 
it  contains  only  a  thin  serous  vapour  that  lubricates  the  sur- 
faces. That  portion  of  it  which  lines  the  dura  mater,  or  the 
pctrieial  layer,  is  inseparably  united  to  this  fibrous  membrane, 
and  it  is  continued  over  the  processes  of  the  dura  mater,  which 
project  between  the  different  parts  of  the  brain  ;  but  that  which 
covers  the  brain,  or  the  visceral  layer,  is  separated  from  the 
brain  by  a  considerable  interval  which  is  much  increased,  in 
extent  on  the  under  surface,  and  is  dilated  into  the  sub-arach- 
noid spaces.  Around  the  vessels  and  nerves  that  pass  by  the 
cranial  apertures,  it  g^ves  processes  which  extend  for  a  short  way» 
on  these,  through  the  apertures,  but  are  then  reflected  back  to 
jom  the  portion  of  the  membrane  on  the  dura  mater.  Beneath 
this  membrane  is  a  serous  fluid  which  passes  by  the  sub-arach« 
noid  spaces  of  the  brain,  into  the  sub-arachnoid  space  of  the 
spinal  canal.  On  the  upper  or  convex  surface  of  the  brain,  the 
arachnoid  passes  over  the  sulci,  from  one  convolution  to  the 
other ;  whilst  the  pia  mater,  or  vascular  membrane,  alone  pro- 
jects downwards  between  the  convolutions ;  but  it  lines  the 
median  fissure  between  the  hemispheres,  and,  according  to 
Bichat,  it  is  prolonged  into  the  lateral  ventricles  by  a  process 
which  encircles  the  veins  of  Galen,  and  passes  through  an 
aperture,  the  foramen  of  Bichat,  below  the  posterior  border  of 
the  corpus  callosum  and  the  fornix.  On  the  lower  or  under 
surface  of  the  brain,  it  covers  the  anterior  lobes,  binds  down  the 
olfactory  nerves  which  lie  on  these,  and  it  sinks  into  the  median 
fissure;  but,  behind  this,  it  is  much  looser,  and  it  is  separated 
from  the  surface  of  the  brain  by  a  considerable  interval,  the 
anieiror  sub^arachnoid  space^  which  is  bounded  behind  by  the  Anterior 
pons,  in  front  by  the  anterior  lobes,  and  on  each  side  by  the  ^h- 
middle  lobe.  The  second,  third,  and  fourth  nerves,  and  the  in-  g^*^^ 
temal  carotid  artery,  receive  prolongations  from  the  unattached 
portion  of  the  membrane  that  covers  in  the  space ;  and  the 
infundibulum  is  also  enveloped  by  a  tube  which  passes  along  it  to 
the  pituitary  body,  over  which  it  is  reflected.  If  an  aperture  be 
made  in  this  unattached  portion  of  the  arachnoid,  much  strong, 
fibrous,  or  cellular  structure  is  seen  to  cross  the  space  between 
Che  arachnoid  and  the  pia  mater  ;  and  if  a  probe  be  introduced 
into  the  space,  it  will  pass  forwards  in  the  middle  line,  outwards 
in  the  interval  between  the  anterior  and  middle  lobes^  and  back- 
wards along  the  sides  of  the  pons,  to  the  posterior  sub-arach- 
noid space,  as  well  as  below  this  to  the  posterior  lobe  of  the 
cerebrum,  along  the  vessels  to  this  lobe.  When  the  arachnoid 
is  followed  bacKwards,  it  closely  covers  the  pons,  binds  down 
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the  basilar  artery  to  it,  and  it  then  passes  to  the  under  surface  of 
the  cerebellum,  which  it  covers,  closely,  except  in  the  fissure 
between  the  lobes,  where  the  membrane  is  loose,  and  covers  in 
Potte-  the  posterior  sub-arachnoid  space,  which  is  best  seen  by  pulling 
![^!^^  forwards  the  medulla  oblongata.  This  space,  situated  between 
g5j[^  the  medulla  oblongata  and  the  hemispheres  of  the  cerebellum^ 
is  wider  before  than  behind,  and  communicates,  in  front,  with 
the  anterior  space  by  the  side  of  the  medulla  and  pons ;  on  the 
sides  and  behind,  with  the  under  surface  of  the  cerebellum ; 
and,  below,  with  the  large  sub-arachnoid  space  in  the  spinal 
canal.  When  this  space  is  opened,  the  aperture  of  the  fourth 
ventricle  is  exposed  :  it  is  placed  close  to  the  medulla,  and  be* 
tween  the  inferior  cerebellar  arteries ;  it  is  triangular  in  shape» 
the  base  at  the  medulla,  and  the  apex  at  the  inferior  vermiform 
process^  and  the  sides  are  bounded  by  the  pia  mater  continued 
from  the  surface  of  the  medulla  oblongata  to  the  inferior  vcT" 
miform  process ;  the  vascular  choroid  plexus  of  the  fourth  ven* 
tricle  is  connected  to  the  inner  surface  of  the  membrane  that 
bounds  the  aperture  on  each  side.  By  this  aperture,  the  cavi- 
ties of  the  interior  of  the  brain  communicate  with  the  sub* 
arachnoid  spaces  both  of  the  brain  and  of  the  medulla ;  and 
Dr.  Sharpey  thinks  it  probable,  that  the  membrane,  which  he 
considers  to  line  the  interior  of  the  sub-arachnoid  space  of  the 
medulla,  is  continued  into  the  cavities  of  the  brain  by  this 
opening.* 
Fia  The  pia  maters  the  vascular  envelope  of  the  brain,  consists  of 

*^*  the  minute  subdivisions  of  the  vessels  of  the  brain,  which  are 
cx>nnected  together  by  cellular  membrane,  and  form  an  exten- 
sive ramification  and  anastomosis  before  they  perforate  its  sub- 
stance. This  membrane  closely  surrounds  the  different  parts 
of  the  brain,  and  dips  into  the  sulci  between  the  convolutions ; 
but  it  also  sends  processes  into  the  interior,  to  supply  vessels  to 
the  walls  of  the  ventricles.  The  fold  of  it  that  penetrates  into 
the  cerebrum  is  named  velum  interpositum,  and  it  enters  below 
the  corpus  callosura  and  fornix,  by  a  great  fissure,  —  the  fissure 
of  Bichat ;  and  the  vascular  margins  of  this  process  are  called 
the  plexus  choroides.  The  membrane  covers  the  cerebellum  in 
the  same  manner  as  the  cerebrum,  and  sinks  into  the  intervals 
between  its  laminae,  but  it  is  more  closely  united  to  it ;  it  also 

*  <'We  might  conceive  this  membrane  (the  internal  arachnoid)  to  be 
prolonged  from  the  external  arachnoid  by  the  canal  of  Bichat,  into  the  in- 
terior of  the  ventricles,  after  lining  them,  to  be  continued  through  the  open- 
ing of  the  fourth  ventricle  into  the  so-called  sub-arachnoid  space  which  it 
lines,  being  applied  to  the  surface  of  the  spinal  cord,  the  nerves  and  the 
ligamentum  denticulatum,  on  the  one  hand,  and,  on  the  other,  to  the  surface 
of  the  external  sac  of  the  arachnoid,  the  two  by  their  mutual  adhesion  fbrm-^ 
ing  the  loose  arachnoid." —  MS.  notes  of  Dr.  Sharpey,  with  a  perusal  of 
which  I  have  been  favoured. 
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sends  a  process  behind  the  medulla  oblongata,  into  the  fourth 
Tentricle ;  this  is  the  choroid  plexus  of  the  fourth  ventricle. 

To  expose  the  vessels  and  nerves  with  the  other  parts  at  the  DiMec 
base  of  the  brain^  take  away  the  arachnoid  from  the  base ;  from  ^^°*  ■ 
the  anterior  median  fissure,  to  allow  of  the  separation  of  the 
lobes  from  each  other ;  and  also  from  the  fissure  that  runs 
transversely  outwards  between  the  anterior  and  middle  lobes. 
Clean  the  pons^  and  follow  outwards  the  arteries  both  to  the 
cerebrum  and  cerebellum.  In  tracing  the  one  to  the  upper 
surface  of  the  cerebellum,  the  artery  to  the  posterior'  part  of 
the  cerebrum  is  seen,  as  well  as  the  fourth  nerve  which  accom- 
panies it.  See  now  the  position  of  the  different  parts  of  the 
base  of  the  brain,  previously  to  tracing  the  distribution  of  the 
arteries. 

The  cramal  or  encephalic  portion  of  the  nervous  system  P»ts  or 
consists  of  cerebrum,  or  great  brain  ;  cerebellum,  or  small  brain;  Bue of 
and  pons,  and  medulla  oblongata,  which  are  intermediate  in^^^iQ, 
position  between  the  other  two.  The  cerebrum  is  divided,  by  a 
great  median  fissure,  into  two  halves  or  hemispheres,  connected 
together  by  certain  parts  in  the  middle  line ;  and  each,  convex 
above  to  correspond  to  the  arch  of  the  skull,  is  divided  below 
into  three  lobes,  an  anterior,  a  middle,  and  a  posterior.  The 
anterior  rests  on  the  orbital  process  of  the  frontal  bone  and 
small  wing  of  the  sphenoid,  or  in  the  anterior  fossa  of  the  base 
of  the  skull ;  it  is  separated  from  its  fellow  of  the  opposite  side 
by  the  median  fissure,  and  from  the  middle  lobe  by  the  fissure 
of  Sylvius ;  on  its  under  surface,  near  the  median  fissure  of  the 
brain,  is  a  sulcus,  which  lodges  the  olfactory  nerve.  The  middle 
lobcy  the  most  prominent  of  the  three,  projects  into  the  middle 
fossa  of  the  base  of  the  skull,  and  it  rests  on  the  great  wing  of 
the  sphenoid  bone,  and  the  squamous  and  petrous  portions  of 
the  temporal  bone  ;  its  limits  are,  in  front,  the  fissure  of  Sylvius; 
behind,  the  anterior  line  of  the. cerebellum  or  the  anterior  border 
of  the  tentorium  cerebelli ;  and,  internally,  it  reaches  towards 
the  middle  line,  and  overhangs  the  crus  cerebri.  The  posterior 
lobcy  separated  from  the  middle  by  no  visible  line  of  demarca- 
tion^ is  supported  on  the  tentorium  cerebelli  which  separates 
it  from  the  cerebellum,  and  it  reaches  forwards  to  the  anterior 
margin  of  the  tentorium,  which  is  attached  to  the  ridge  of  the 
petrous  portion  of  the  temporal  bone.  In  the  middle  line  of  the 
cerebrum  is  the  great  median  fissure  which  is  wide  in  front, 
but  is  closed  behind  this  by  the  contact  of  the  hemispheres ;  in 
the  bottom  of  the  fissure  is  the  white  medullary  corpus  cal- 
losum,  and  on  it  the  anterior  cerebral  arteries  which  are  united 
to  each  other,  as  they  enter  the  fissure,  by  the  anterior  com- 
municating artery.  Behind  this,  in  the  middle  line,  is  the  large  fiat 
commissure  of  the  optic  nerves ;  then  a  grey  or  cineritious  mass, 
—  the  tuber  cinereum,  with  the  infundibulum  that  descends 
to  the  pituitary  body  :  posterior  to  this  are  two  white  pea-shaped 
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bodies,  — *  the  corpora  albicantia;  and  behind  these  an  excavated 
spot,  perforated  by  many  small  arteries, — the  locus  perforatus, 
which  is  placed  in  front  of  the  pons,  and  between  the  diverging 
crura  cerebri.     An  arterial  circle  of  communication  betweea 
the  branches  of  the  internal  carotid  and  basilar  arteries,  or  the 
circle  of  Willis,  circumscribes  the  hollow  in  the  centre,  which 
corresponds  to  the  anterior  sub-arachnoid  space ;  external  to  the 
circle  are  the  third  and  fourth  nerves  that  pass  from  behind 
forwards.     Raise  with  care   the  middle   lobe  from   the   crua 
cerebri ;  a  portion  of  the  fissure  that  leads  into  the  lower  part 
of  the  lateral  ventricle  is  seen  between  the  two.     At  the  inner 
termination  of  the  fissure  of  Sylvius,  is  another  spot,  perforated 
by  many  small  vessels ;  this  is  the  substantia  perforata  antica» 
or  lamina  cribrosa,  and  in  the  fissure  is  the  middle  cerebral 
artery.     The  pons,  a  square-shaped  medullary  mass,  is  divided 
into  two  halves  by  a  median  sulcus  which  contains  the  basilar 
artery :  to  its  front  are  connected  the  crura  cerebri,  to  the  sides 
the  crura  cerebelii,  and,  behind,  the  medulla  oblongata.    Behind 
the  pons  is  the  medulla  oblongata,  which  is  also  divided  into 
two  halves  by  a  median  fissure,  and  each  half  is  subdivided 
into  an  anterior  portion, — the  corpus  pyramidale;  alateral^ — the 
corpus  olivare  ;  and  a  posterior, —  the  corpus  restiforme.     Tlie 
cerebellum  is  divided  also  by  a  median  fissure,  into  two  hemi- 
spheres which  are  received  mto  the  posterior  fossae  of  the  base 
of  the  skull,  and  lie  on  the  occipital  and  temporal  bones.     la 
the  centre  of  the  fissure  that  separates  the  hemispheres  is  the 
inferior  vermiform  process,  and  in  front  of  it  the  aperture  into 
the  fourth  ventricle.     Behind  the  crus  cerebelii,  between  the 
medulla  and  the  hemisphere,  and  beneath  the  eighth  nerve,  is 
the  flocculus  or  sub-peduncular  lobe  of  the  cerebellum. 
Arte-         I'he  brain  is  supplied  with  blood  from  the  vertebral  and  the 
'^^*       two  internal  carotia  arteries,  which  divide  into  branches,  for  the 

supply  of  its  different  lobes, 
verte-        The  Vertebral  arteries^  branches  of  the  subclavian,  ascend  ia 
JSJJ.'*^''  the  series  of  foramina  of  the  transverse  processes  of  the  cervical 
vertebrce,  to  reach  the  arch  of  tlie  atlas ;  they  there  perforate 
the  posterior  ligament  between  the  atlas  and  occipital  bone, 
enter  the  cavity  of  the  cranium  through  the  foramen  magnum, 
and  run  obliquely  upwards  and  forwards  over  the  spinal  acces- 
sory nerve ;  they  next  turn  round  the  sides  of  the  medulla 
oblongata,  between  the  ninth  nerve  and  the  anterior  branch  of 
the  sub-occipital,  to  unite,  at  the  lower  border  of  the  pons,  in 
one  artery,  —  the  basilar.     Between  the  point  of  entrance  into 
the  skull,  and  the  termination  in  the  basilar,  each  artery  gives 
off  three  named  branches,  tlie  anterior  and  posterior  spinal,  and 
the  inferior  cerebellar. 
Boite^'       The  posterior  spiwd  artery ^  a  small  branch,  leaves  the  ver- 
^^     tebral   close  to  the  posterior  part  of  the  medulla,  and  it  is 
>f^oA»  therefore  either  cut  through,  or  lefl  in  the  spinal  canal,  when 
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the  brain  is  removed ;  it  descends  along  the  side  of  the  medulla 
spinalis^  and  sends  off  numerous  branches  which  ramify  on  the 
lateral  and  posterior  part  of  the  cord,  and  they  anastomose  with 
the  one  of  the  opposite  side,  and  with  the  small  branches  that 
enter  to  the  medulla  through  the  different  apertures  in  the 
spinal  canal. 

The  anterior  $pinal  artery^  nearly  the  same  size  as  the  pre-  Anterior 
ceding,  u  given  off  near  the  termination  of  the  vertebral ;  it  ^^^IJch. 
runs  towards  the  middle  line  of  the  front  of  the  medulla 
oblongata,  to  unite  with  its  fellow  of  the  opposite  side,  in  a 
aingle  artery,  which  descends,  on  the  front  of  the  medulla 
spinalis,  beneath  the  fibrous  band  on  this  surface,  and  it  anasto- 
moses with  small  arteries,  sent  to  the  medulla  through  the  inter- 
vertebral foramina  in  the  different  regions  of  the  neck,  thorax^ 
and  abdomen  ;  by  which  the  artery  is  continued  downwards  to 
the  extremity  of  the  medulla. 

The  tn/mor  cerebdlar  artery^  much  larger  in  diameter  than  inferior 
the  other  two,  is  the  last  branch  of  the  vertebral,  and  it  is  dis.  j^^«^*- 
tributed  to  the  cerebellum.  It  arises  from  the  vertebral,  close  brtnch. 
to  the  border  of  the  pons,  and  very  oflen,  on  one  side,  from  the 
basilar ;  it  runs  downwards  and  backwards  round  the  upper  part 
of  the  medulla  oblongata,  between  the  spinal  accessory  and 
pneumogastric  nerves,  and  on  the  side  of  the  aperture  of  the 
fourth  ventricle,  to  reach  the  fissure  on  the  under  surface  of  tlie 
cerebellum :  the  artery  is  now  directed  backwards  in  a  depres- 
sion between  the  inferior  vermiform  process  and  the  hemi- 
sphere, and  it  divides  into  a  branch  which  runs  outwards  over 
the  mider  surface  of  the  hemisphere,  as  far  as  the  circumferencey 
to  anastomose  with  the  superior  cerebellar ;  and  into  another, 
which  continues  backwards  the  course  of  the  artery  in  the  de- 
pression, and  turns  to  the  upper  part  of  the  cerebellum,  to 
anastomose  with  the  same  iartery  as  tbe  preceding  branch. 

When  the  vertebral  arteries   enter  the    skull,   and  before 
giving  off  the  branches  to  the  medulla,  they  supply  some  small 
arteries — the  posterior  meningeal — to  the  dura  mater  lining  thepoite. 
occipttal  fossae,  and  also  to  the  falx  cerebellL  ^^r  He. 

The  baeikar  artery ^  resulting  from  the  union  of  the  two  ver-  BaiiUr 
tebral  arteries,  extends  from  the  lower  to  the  upper  border  of  the  Artery. 
pons,  and  it  divides  at  this  spot  into  four  arteries,  — >  a  posterior 
cerebral,  and  a  superior  cerebellar,  for  each   side.     In  this 
course,  the  artery  lies  on  the  basilar  process  of  the  occipital 
bone,  from  which  it  receives  its  name,  and  it  corresponds  to  the 
median  groove  of  tlie  pons,  in  which  it  is  bound  down  by  the 
arachnoid  membrane.     Parallel  to  this  artery,  but  external  to 
it,  is  the  sixth  nerve  on  each  side.     Besides  the  four  branches 
mentioned  above,  the  basilar  gives  numerous  transverse  arteries  TnnM^ 
which  vary  in  size,  and  are  chiefly  distributed  to  the  pons  ;bri!nch- 

c  «^ 
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Ante,     though  01)6  Oil  each  side  the  anterior  inferior  cerebellar  artery 
ferfor"*  larger  than  the  rest^  extends  to  the  front  of  the  under  surface 
g'c-^     of  the  cerebeUum,  to  which  it  is  distributed ;  and  one  usuallj^ 
Artery,   enters  the  meatus  auditorius  internus  with  the  seventh  nerve. 
Superior      The  Superior  cerebellar  artery ,  one  of  the  two  branches  into 
^i^f     which  the  basilar  divides  for  the  supply  of  each  side,  passes 
Axtery.  directly  backwards  round  the  crus  cerebri,  crosses  the  third 
nerve,  and  accompanies  the  fourth  to  the  upper  surface  of  the 
cerebellum.     As  it  turns  backwards,  it  is  nearly  parallel  to  the 
posterior  cerebral  artery,  but  nearer  the  pons  than  it,  and  on  the 
upper  surface  of  the  cerebellum,  it  divides  into  many  branches  ; 
some  of  these  extend  to  the  margin  of  the  hemisphere  to  ana- 
stomose with  corresponding  branches  from  the  inferior  cerebellar ; 
and  other  central  arteries  supply  the  process  of  pia  mater,  or 
velum   interpositum,  which  projects  into  the   interior  of  the 
brain  ;  one  or  more  branches  run  by  the  side  of  the  vermiform 
process  to  meet  the  ascending  branches  from  the  inferior  cere- 
bellar, in  the  median  fissure.     From  this  artery   sometimes 
arises  the  small  branch  to  the  meatus  internus. 
Poete-'        The  posterior  cerebral  artery,  the  remaining  branch  of  the 
rebr^  basilar,  has  nearly  the  same  course  backwards  round  the  crus 
Artery,  cerebri,  as  the  superior  cerebellar ;  and  it  is  separated,  at  first, 
from  this  artery  by  the  third  nerve  which  projects  forwards ; 
it  is  then  directed  outwards  to  reach  the  inner  surface  of  the 
posterior  lobe,  or  the  convolution  of  the  corpus  callosum,  along 
which  it  continues,  to  opposite  the  posterior  extremity  of  the 
corpus  callosum ;  where  it  passes  to  the  under  part  of  the  posterior 
lobe,  and  divides  into  numerous  branches,  which  are  followed  to 
the  extremity  of  the  lobe,  and  turn  upwards,  both  in  the  median 
fissure,  and  on  the  outer  surface  of  the  hemisphere^  to  anasto- 
mose with  the  otlier  cerebral  arteries.    Close  to  the  commence- 
ment of  the  artery,  numerous  small  branches  arise ;  these  per- 
forate the  substance  of  the  locus  perforatus,  and  it  is  joined 
soon  aflerwards  bv  the  small  posterior  communicating  artery  of 
Choroid,  the  internal  carotid  ;  it  then  gives  a  small  choroid  artery,  which 
turns  round  the  crus  cerebri,  and  ascends  to  supply  the  velum 
interpositum  which  enters  the  brain  below  the  ■  corpus  callo- 
sum. 

Thus  the  vertebral  arteries  supply  with  branches  the  upper 

part  of  the  medulla  spinalis,  the  cerebellum,  and  the  posterior 

lobe  of  the  cerebrum. 

Internal      Tlie  internal  carotid  artery  enters  the  skull  through  the  carotid 

Carotid  cQji^\  of  the  potrous  portion  of  the  temporal  bone,  it  then  passes 

"^    through  the  cavernous  sinus,  and  appears  internal  to  the  anterior 

tdinoid  process  ;  it  comes  into  contact  with  the  base  of  the  brain 

mit  the  inner  termination  of  the  fissure  of  Sylvius,  and  it  divides 

immediately  into  an  anterior  cerebral,  a  middle  cerebral,  and  a 

'/''  small  posterior  oommunicating  artery.     In  the  interior  of  the 
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skull,  as  soon  as  the  artery  has  passed  above  the  anterior  ellnoid 
process,  it  is  enveloped  by  the  arachnoid,  and  it  lies  between 
the  optic  nerve  to  the  inner,  and  the  third  nerve  to  the  outer 
side :  this  last  nerve  is  at  some  distance  from  the  artery,  and 
the  relation  is  best  seen  when  the  brain  is  being  removed. 
^.  The  anterior  cerebral  artery  has  a  course  inwards  and  forwards  Anterior 
in  front  oi  the  depression  in  the  centre  of  the  base  of  the  brain,  AnenrV 
to  approach  the  one  of  the  opposite  side  in  the  median  fissure 
which  separates  the  anterior  lobes  of  the  brain,  and  at  the  pos- 
terior part  of  this  fissure  it  is  joined  to  its^  fellow  by  a  short 
thick  trunk, — iS^zanJUrioTcommunicadng  artery ^ — which  is  about  Anterior 
one  line  in  length.     The  artery  then  runs  horizontally  forwards  nkTthig' 
on  the  corpus  callosum,  turns  round  its  anterior  extremity,  and,  Artery. 
as  will  be  afterwards  seen,  divides  on  its  upper  surface  into  two 
branches ;  one  to  supply  the  inner  and  fore  part  of  the  hemi- 
sphere of  that  side  of  the  briun  to  which  it  belongs,  and  the 
other  to  continue  on  the  corpus  callosum  to  its  posterior  part, 
before  it  is  distributed  to  the  back  and  inner  part  of  the  hemi- 
sphere.   This  last  branch  anastomoses  with  the  posterior  cerebral 
in  the  fissure  between  the  hemispheres.     This  artery  forms,  on 
each  side,  the  anterior  boundary  of  the  arterial  circle,  and  it  is 
situated  beneath  the  optic  nerve,  in  this  position  of  the  brain ; 
but  above  it,  in  the  natural  state.    It  gives  branches  to  the 
under  part  of  the  anterior  lobe,  and  to  the  olfactory  and  optic 
nerves. 

The  middle  cereal  artery^  the  largest  of  those  from  the  in-  Middi« 
ternal  carotid,  has  the  most  extensive  and  numerous  ramifi-  Anery?^ 
cations ;  it  runs  almost  transversely  outwards  to  the  fissure  of 
Sylvius,  along  which  it  extends  as  far  as  to  the  island  of  Reil, 
where  it  divides  into  two  or  more  branches  which  circumscribe 
these  few  convolutions;  and  the  branches  into  which  these 
divide,  afler  turning  over  the  convolutions  of  this  part,  and  dip- 
ping into  the  sulci,  run  upwards  on  the  outer  part  of  the  hemi- 
sphere, supply  the  anterior  and  middle  lobes,  but  chiefly  the 
latter,  and  they  anastomose  with  the  anterior  and  posterior 
cerebral  arteries.  At  the  inner  termination  of  the  fissure  of 
Sylvius,  this  artery  sends  off  numerous  small  arteries,  which 
perforate  the  substantia  perforata  to  enter  the  corpus  striatum. 

The  posterior  communicating  artery ^  the  smallest  branch  of  Poste 
the  internal  carotid,  is  directed  backwards  along  the  inner  side  commu- 
of  the  middle  lobe,  and  parallel  to  the  third  nerve  which  is  nicating 
external  to  it,  to  join  the  posterior  cerebral,  —  a  branch  of  the  ^^^"^^ 
.  basilar,  —  near  the  pons ;  this  small  artery  connects,  directly, 
the  internal  carotid  with  the  basilar  artery. 

Another  small  artery  derived  from  the  internal  carotid,  or  choroid 
firom  the  middle  cerebral,  is  the  choroid  artery,  whose  course  is  -^^•^y- 
outwards  and  backwards,  with  the  optic  nerve,  and  external  to 
the  posterior  communicating,  to  enter  the  lateral  ventricle  by 

c  2 
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the  fissure  in  this  part :  it  is  supf^ed  to  the  dioroid  plexus  of 
the  lateral  Tentricle. 

The  internal  carotid,  then,  supplies  the  greater  portion  of  the 
cerebrum  by  its  anterior  and  middle  carebral  arteries  which 
turn  upwardfs  to  distribute  brandies  to  the  outer  and  inner  parts 
of  each  hemisphere. 
cirHe  of  Bj  the  auastomosis  of  the  internal  carotid  and  basilar  arteries 
wuiu^'  at  the  base  of  the  brain,  they  give  rise  to  an  arterial  circle 
which  is  named  the  eirde  of  WUhs,  It  is  formed,  laterally,  by 
the  internal  carotid  dividing  into  the  anterior  cereA>ral  and  pos- 
terior communicatmg  arteries,  in  front,  by  the  cooTergenoe  of  the 
anterior  cerebral  and  the  anterior  communicating  branch  which, 
joins  them,  and,  behind,  by  the  basilar  dividing  into  the  posterior 
cerebral  arteries.  In  this  circle  are  contained  the  lamina  cinerea 
which  is  prcJonged  from  the  corpus  callosum  to  the  tuber  cine* 
reum,  the  commissure  of  the  optic  nerves,  the  tuber  cinereum,  the 
infundibulum,  the  corpora  albicantia,  the  locus  perforatus,  and  a 
small  part  of  the  cms  cerebri,  which  bounds  this  spot  on  each 
side  :  these  parts  above  enumerated,  as  contained  in  the  circle 
of  Willis,  form  the  floor  to  the  third  ventricle  of  the  brain.  So 
free  an  anastomosis  is  seen  to  exist  between  the  two  arteries 
supplying  the  brain,  that  an  obstruction  in  one  does  not  prevent 
the  blood  from  passing,  very  soon,  almost  as  freely  to  the  op. 
posite  side,  by  means  of  the  anastomosis. 
Veins.        The  veins  of  the  brain  do  not  accompany  the  arteries,  but 

they  open  into  the  sinuses  of  the  dura  mater. 
sympiu       Branches  of  the  sympathetic  nerve,  from  the  plexus  in  the 
N^^    cavernous  sinus,  accompany  the  branches  of  the  internal  carotid 
artery ;  and  a  small  ganglion —  the  ganglion  of  Ribes — is  said  to 
be  situated  on  the  anterior  communicating  artery. 

Remove  carefully  the  arteries,  to  see  the  origins  of  the  nerves, 

and  the  parts  of  the  base  of  the  brain. 

Nerra  .     The  crafuol  nerves  which  issue  by  the  apertures  in  the  base 

of  the  cranium  are  named,  numerically,  first,  second,  third,  &&, 

from  the  order  in  which  they  leave  the  skull ;  but  the  number 

of  these  will  vary  according  to  the  system  of  classification 

adopted  in  speaking  of  them.     That  of  Willis,  in  which  they 

are  nine,  is  most  commonly  made  use  of;  but  these  same  nine 

nerves  are  reckoned  as  twelve  by  Soemmering.    These  nerves 

have,  also,  other  apellations,  derived  from  either  their  functioD, 

distribution,  or  appearance. 

cnnui  f     The  first  or  c^adory  nerve  lies  in  the  sulcus  on  the  under 

SfSr   surface  of  the  anterior  lobe,  near  the  median  fissure,  and  it  is 

N^Jie.    ^^^^  ^O'vn  to  the  hemisphere  by   the  arachnoid  which  is 

^^    reflected  over  it,  but  the  pia  mater  enters  beneath  the  n^e, 

and  lines  the  sulcus.    It  is  a  flat-looking,  medullary  band,  wider 

at  each  end  than  in  the  middle,  and  in  front  it  forms  an  en« 

largement,  —  the  olfactory  bulb;  the  surfsce  of  the  nenre  now 
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looked  upon  is  grooved  along  its  centre.     When  it  is  raised 
from  the  sulcus,  after  the  arachnoid  is  divided,  it  is  prismatic  in 
form,  the  apex  of  the  prism  being  directed  downwards  ;  and  the 
nerve  is  verj  soft  and  pulpy,  since  it  is  destitute  of  any  sheath 
or  neurilema.     The  nerve  arises  from  the  cerebrum  by  three 
roots ;  an  extermU^  long,  linear,  and  medullary,  which  is  directed  External 
outwards  along  the  posterior  part  of  the  last  convolution  of  the  ^^°°^ 
anterior  lobe,  crosses  the  fissure  of  Sylvius  beneath  the  middle 
cerebral  artery,  and  close  to  the  inner  projecting  part  of  the 
island  of  Reil,  and  it  then  sinks  deeply  into  the  cerebral  sub- 
stance, to  be  connected  to  the  radiations  of  the  anterior  com- 
missure ;  an  internal^  also  medullary,  and  oflen  very  indistinctly  intemaL 
marked,  which  is  short,  and  passes  inwards  to  the  substantia 
perforata  antica,  or  to  the  lateral  prolongation  from  the  corpus 
callosum  to  this  part ;  and  a  ceniral  root,  which  is  cineritious,  central. 
from  a  papilla  at  the  posterior  part  of  the  sulcus,  and  which  is 
seen  when  the  nerve  is  raised :   this  last  root   is  prolonged 
forwards  on  the  under  part  of  the  nerve.     The  olfactory  nerve 
is  now  directed  forwards   in  the  sulcus,  with  an  inclination 
towards  the  one  of  the  opposite  side ;  and,  by  the  side  of  the 
crista  galli,  whilst  situated  on  the  cribriform  plate  of  the  ethmoid 
bone,  it  forms  a  gangliform  enlargement,  —  the  clfaciory  bulb  ouac. 
which,  consisting  of  both   cineritious  and  medullary  matter,  3^^ 
sends  down  numerous  filaments  through  the  cribriform  plate  of 
the  ethmoid  to  the  membrane  of  the  nose. 

The  second  or  optic  nerve^  the  largest  of  the  cranial  nerves,  ex-  oriRinof 
cept  the  fifth,  appears  as  a  flat  band  surrounding  the  crus  cerebri,  ^f,|^, 
and  it  unites  with  the  one  of  the  opposite  side  in  the  commissure,  optic 
Previously  to  reaching  the  commissure,  the  nerve  is  sofl,  is  ^^^^ 
attached  for  the  most  part  to  the  crus  cerebri,  and  it  is  invested  on 
only  one  surface  by  the  pia  mater  reflected  over  it ;  but  beyond 
tliis,  where  the  nerve  is  round  and  firm,  it  is  invested  by  a  neuri- 
lema, which  continues  with  it  to  its  termination.  The  origin  of  the 
nerve,  which  b  not  now  visible,  is  from  the  optic  thalamus  and 
nates,  by  bands  which   unite  together ;    the  nerve  resulting 
firom  their  union  appears  between  the  crus  cerebri  and  middle 
lobe,  and  it  then  extends  forwards  as  a  flat  band  around  the  crus, 
to  which  it  is  connected  by  its  external  border :  this  extent  of 
the  nerve  is  the  optic  tract.     At  the  front  and  inner  part  of  the 
crus,  the  nerve  becomes  rounder,  and  it  passes  inwards  to  the 
commissure,  in  front  of  the  tuber  cinereum,  to  which  it  is 
united,  and  to  which   it  gives   some  white  filaments.     The 
ehkumay  or  commisgure  of  the  optic  nerves,  is  a  squarish-shaped  commi*. 
body,  situated  on  the  olivary  eminence  of  the  body  of  the 
sphenoid  bone,  and  within  the  circle  of  Willis ;  in  front  of  it  is 
the  lamina  cinerea,  which  passes  beneath  it  to  join  the  tuber 
cinereum,  placed  behind  the  commissure.     The  outer  fibres  of 
each  optic  nerve  pass  straight  forwards  without  crossing  those 
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of  the  opposite  side ;  but  the  inner  and  posterior  fibres  decussate 
each  other  in  the  commissure,  so  that  those  of  the  right  nerve 
are  continued  to  the  left,  and  vice  versa.     Each  nerve  now 
diverges  from  the   other   to  reach  the  foramen  opticum,  by 
which  it  leaves  the  skull,  and  enters  the  orbit ;  it  terminates  in 
the  eyeball.     In  its  course  it  lies  internal  to  the  trunk  of  the 
internal  carotid  artery,  and  it  crosses  over  the  anterior  cerebral 
arterv. 
Origin        The  third  nerve j  or  motor  oculi,  a  round  and  firm  nerve,  ap- 
Third     pears  at  the  inner  part  of  the  crus  cerebri,  near  to  the  locus 
^cTve,    perforatus,  and  about  a  line  in  front  of  the  pons ;  but,  when 
oc'uii.     followed  into  the  crus,  it  divides  into  filaments  which  can  be 
traced  into  the  locus  niger,  and  into  the  medullary  fibres  both 
above  and  below  this  spot.  The  nerve  now  runs  forwards  betweea 
the  superior  cerebellar  and  posterior  cerebral  arteries,  and  ex^ 
ternal  to  the  posterior  communicating  artery,  parallel  to  which 
it  lies,  to  reach  the  outer  wall  of  the  cavernous  sinus ;  it  per- 
forates the  dura  mater  close  to  the  anterior  clinoid  process,  and 
it  is  distributed  to  most  of  the  muscles  of  the  orbit. 
Origin        The  fourtk,  or  pcUhetic,  or  trachleator  nerve^  the  smallest  of  the 
Fourth   cranial  nerves,  arises  from  the  valve  of  Vieussens,  at  the  back 
and  upper  part  of  the  fourth  ventricle ;  this  origin  cannot  be 
seen  now.     It  then  turns,  with  the  superior  cerebellar  artery, 
round  the  crus  cerebri,  and,  appearing  between  the  cerebrum 
and  cerebellum,  it  is  directed  forwards  to  enter  the  free  margin 
of  the  tentorium  cerebelli,  near  to  the  posterior  clinoid  process : 
its  final  distribution  is  to  the  orbit. 
ofiPe*        Tiie^/^/^,  or  trifacial,  or  trigeminal  nerve,  the  largest  of  the 
Fiiu,  or  cranial  nerves,  consists  of  two  portions  or  roots,  —  a  large  or 
Nerve!*^  Sensitive,  and  a  small  or  motor ;  and  since  the  sensitive  portion 
forms  a  ganglion,  and  the  two  roots  then  unite,  only,  beyond 
the  ganglion,  it  has  been  classed  by  Bell  with  the  spinal  nerves 
which  it  resembles  both  in  arrangement  and  function.     The 
nerve  appears  on  the  side  of  the  pons,  in  front  of  the  junction 
of  the  crus  cerebelli  with  it,  and  the  two  roots  of  origin  are  very 
senii.     near  each  other.     The  large  or  sensitive  root,  escaping  between 
Root,      the  transverse  fibres  of  the  pons,  is  constricted  opposite  the 
surface,  but  it  soon  enlarges ;  and  when  it  is  traced  in  a  pons 
hardened  in  spirit,  it  can  be  followed  downwards  and  back* 
wards,  beneath  the  transverse  fibres  of  the  crus  cerebelli,  as  far 
as  to  the  posterior  surface  of  the  medulla  oblongata,  to  its 
origin  from  a  small  eminence  by  the  side  of  the  calamus  scrip- 
Motor     torius,  in  the  floor  of  the  fourth  ventricle.     The  small  or  motor 
^^ '    root  appears  on  the  surface,  by  an  aperture  distinct  from  that 
of  the  large,  and  it  is  separated  from  it  by  a  slight  interval ;  it 
is   placed  also  behind,  but  rather  above  it;  this  root,  when 
followed  backwards  through  the  transverse  fibres  of  the  ponSy 
is  found  to  pass  to  the  same  part  in  the  floor  of  the  fourth  ven- 
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tricle  as  that  from  which  the  large  arises.*  The  two  roots 
pass  upwards  and  forwards,  separate  from  each  other,  and 
beneath  the  tentorium,  to  enter  an  aperture  in  the  dura  mater, 
above  the  point  of  the  petrous  portion  of  the  temporal  bone ; 
die  large  root  then  forms  the  Gasserian  ganglion^  and  the  small 
one,  unconnected  to  the  ganglion,  unites  with  only  one  branch 
from  the  ganglion,  to  give  rise  to  a  nerve  both  motor  and  sen- 
sitive in  function. 

The  sixth  or  abducens  nerve  arises  from  the  upper  narrowed  origin 
part  of  the  corpus  pyramidale  of  the  medulla  oblongata,  when  sixtiior 
it  is  about  to  enter  the  pons ;  sometimes  the  nerve  has  two  ^^"' 
attachments  to  this  part.     It  then  passes  forwards  and  upwards  Nerve. 
on  the  outer  side  of  the  basilar  artery,  and  it  perforates  the 
dura  mater,  behind  the  body  of  the  sphenoid  bone,  to  enter  the 
cavernous  sinus  which  conducts  it  to  the  orbit. 

The  third,  fourth,  Rfth,  and  sixth  nerves  cannot  be  referred 
to  in  their  whole  course,  since  they  are  contained  in  the  dura 
mater  for  a  certain  distance  before  they  reach  the  apertures  by 
which  they  pass  from  the  skull,  and  their  farther  anatomy  in 
the  cranium  will  be  seen  with  the  dissection  of  the  nerves  of 
the  base  of  the  skull. 

The  seventh  nerve,  situated  on  a  level  with  the  sixth,  at  the  Origin 
]ower  border  of  the  pons,  but  more  externally  than  it,  consists  seventh 
of  two  portions  very  distinct  both  in  appearance  and  origin  ;  the^®'^^* 
internal  portion  small,  but  firm  and  round,  —  the  portio  dura, 
and  the  external  large  and  sofl,  in  contact  with  the  flocculus,  is 
the  portio  mollis,  f    The  portio  dura  appears  on  the  surface  of  the 
restiform  body,  dose  to  the  pons;  its  fibres  arise  from  the  resti*  portio 
form  body,  and  some  can  be  followed  in  a  hardened  medulla,  *^"'^  • 
through  this  body^  to  the  ascending  fibres  of  the  lateral  tract  of 
the  medulla,   near   to   the   calamus  scriptorius  in  the  floor  of 
the  fourth  ventricle.     The  nerve  then  turns  forwards  over  the 
border   of  the  pons,   to  which  it    is  closely  connected,   and, 
passing  outwards,  meets  with  the  portio  mollis,  to  which  it  is 
applied.     The  portio  mollis^  which  lies  external  to  the  dura^  is  Portio 
attached  to  the  outer  and  back  part  of  the  restiform  body,  and°^°"^'' 
some  of  its  fibres  of  origin  enter  into  it,  but  others  turn  back- 
wards round  this  body,  and  arise  from  the  floor  of  the  fourth 
ventricle;  it  is  then  directed  upwards  and  forwards  over  the 
crus  cerebelli,  with  the  portio  dura  which  is  placed  in  front 
of  it,  and  the  two  enter  the  meatus  auditorius  internus  with 
a  small  artery. 

Tiie  eighth  nerve,  formed  by  the  most  external  set  of  fil a- Origin 
aaents  which  are  attached  to  the  medulla  oblongata,  consists  Eighth 

Nerve. 
•  See  the  Cyclopsedia  of  Anatomy  and  Physiology,  article  Fi/ih  Pair  of 
Nerc€8^  by  Dr.  Alcock. 

f  The  portio  dura  is  the  seventh  nerve  of  some  authors,  and  the  portio 
moUii  the  eighth. 
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of  three  distinct  portions;   the  glosso-pharyngeal,    pneumo- 
gastric,  and  spinal  accessory*,  all  of  which  converge,  from  the 
side  of  the  medulla  oblongata  and  medulla  spinalis,  to  the  floc- 
culus which  is  situated  close  below  the  junction  of  the  cms 
cerebelli  to  the  pons,  and  on  which   they  lie  previously  to 
Gioiso-   leaving  the  skull.     The  glosso-pharyngeal^  the  smallest  ot  the 
phMryn.  ^^^^  nerves,  and  situated  highest  In  the  series,  is  a  small  band 
formed  by  two  or  three  filaments  more  or  less  united  into  one, 
which  arise  from   the  front  and   inner  part  of  the  restiform 
body  close  below  the  portio  dura ;  the   nerve  formed  by  the 
union  of  these  runs  outwards  over  the  flocculus  and  choroid 
plexus  of  the  fourth  ventricle,  but  separated  from  the  pneumo- 
gastric  below,  by  a  slight  interval,  to  reach   the  foramen   la* 
cerum   jugulare,    through   which   it  leaves    the  skull.      The 
^neumo- pneumO'ffasiriCf   the   next  highest  nerve,  arises  also  from   the 
gMiric.   yestiform  body  close  below   the  glosso-pharyngeal,  by  a  se- 
ries of  filaments  which   unite   into  six  or  eight  bundles,  and 
these,  placed  below  each  other  in  a  line,  ascend,  and  converge 
to  unite  in  the  large  flat  band  of  the  pneumo-gastric  nerve,  which 
also  passes  outwards  over  the  flocculus,  and  reaches  the  fora- 
^inai    men  lacerum,  by  which  it  leaves  the  skull.   The  spinal  accessory 
■ory.      difiers  from  the  two  preceding  in  its  extent  of  origin  which  is 
cut  through  in  removing  the  brain  from  the  skull,  as  well  as  in 
its  appearance  which  resembles  a  rounded  cord,  like  the  third 
or  sixth  nerve.     It  arises  from  the  lateral  part  of  the  medulla 
spinalis,  opposite  about  the  fiflh  cervical  vertebra,  behind  the 
ligamentum  denticulatum  of  the  cord,  and  near  to  the  posterior 
roots  of  the  spinal  nerves ;  the  nerve  ascends  along  the  side  of 
the  medulla,  behind  the  ligament,  and  close  to  the  posterior 
roots  of  the  nerves,  and  it  receives  filaments  of  origin  from  the 
medulla  at  different  distances,  the  upper  being  near  the  fila* 
ments  of  origin  of  the  pneumo-gastric,  with  which  they  seem 
continuous.     Opposite  the  posterior  root  of  the  first  cervical 
or  sub-occipital  nerve,  it  is  joined  by  filaments  from  this  nerve, 
and  it  is  frequently  connected  to  the  posterior  root  of  the 
second  as  it  passes  by.     Above   the  first   cervical  nerve    it 
ascends  behind  the  vertebral  artery  which  has  crossed  its  course, 
enters  the  skull  by  the  foramen  magnum,  and,  lying  close  to  the 
bone,  turns  outwards  to  the  pneumo-gastric,  with  which  it  leaves 
the  skull.    In  some  cases,  the  whole  of  the  posterior  root  of  the 
first  cervical  or  sub-occipital  nerve  joins   the  spinal  accessory 
which  then  gives  filaments  to  the  anterior  root  of  this  nerve. 
S^tEl"        ^^^^  ninth  f  or  hypoglossal  nerve,  whose  roots  of  attachment 
NinUi     are  placed  on  the  front  of  the  medulla  oblongata,  arises  in  the 

*  Those  who  adopt  the  classification  of  these  into  distinct  nerres,  call  the 
glosso-pharyngeal  the  ninth,  the  pueumo-gastric  the  tenth,  and  the  spinal 
accessoty  the  Seventh  erttniai  nerve, 

f  Or  twelfUi,  according  to  the  other  arrangement. 
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sulcus  between  the  corpus  pyramidale  and  olivare,  on  a  line 
with  the  anterior  roots  of  the  spinal  nerves^  by  a  series  of  ten 
or  twelve  filaments  placed  in  a  line ;  these  ascend  to  unite  into 
two  bundles  which  leave  the  skull  by  the  anterior  condyloid 
forameD,  and  afterwards  unite  into  one. 

The  meduUa  cbUmgiUa^  or  upper  dilated  portion  of  the  me*  HeduUs 
dulla  spinalis,  is  contained,  almost  altogether,  in  the  cavity  of  ^u!^' 
the  cranium,  and  it  lies  on  the  basilar  process  of  the  occipital 
bone.  It  reaches  from  the  lower  border  of  the  pons,  whose 
transverse  fibres  limit  it  above  and  in  front,  to  the  lower  part  of 
the  crossing  of  the  fibres  of  the  pyramids  in  the  middle  line,  or 
opposite  to  the  lower  margin  of  the  first  cervical  vertebra ;  but, 
posteriorly,  the  transverse  fibres  of  the  pons  are  absent,  and 
there  is  no  marked  limit  to  the  extent,  upwards,  of  the  medulla. 
The  meduUa  is  pyramidal  in  shape,  the  base  above,  and  the 
apex  below  ;  its  length  is  about  one  inch  and  a  quarter,  and  its 
greatest  breadth  about  three  quarters  of  an  inch.  The  anterior 
surface,  convex,  corresponds  to  the  basilar  process  of  the  occi- 
|»tal  bone,  and  it  is  divided  into  two  halves  by  a  fissure,  —  the 
continuation  of  the  anterior  median  fissure  of  the  medulla  spi» 
nalis, — which  ends  above  in  an  enlargement,  the  foramen  ciecum  ; 
the  decussation  of  the  pyramids  is  seen  in  the  fissure  opposite 
the  lower  extremity  of  the  medulla  oblongata,  and,  frequently, 
some  cross  medullary  fibres  are  found  in  it  above  this.  To  this 
sisrfiice  are  connected  the  nerves  that  arise  from  the  medulla ; 
the  sixth  being  attached  to  the  anterior  pyramid  close  to  the 
pons ;  the  ninth,  lower  down,  to  the  sulcus  between  the  pyramid 
and  the  olivary  body ;  and  the  eighth  and  seventh  to  the  resti- 
fbrm  body :  the  latter  nerve  is  close  to  the  pons.  The  posterior 
sur&ce  is  received  into  the  hollow  between  the  hemispheres  of 
the  cerebellum :  it  forms  the  floor  of  the  fourth  ventricle,  and  it 
will  be  aflerwards  seen  to  have  also  a  median  fissure.  Each  half 
of  the  medulla  oblongata  is  formed,  for  the  most  part,  of  the 
fibres  which  pass  through  it,  from  the  corresponding  part  of  the 
cord,  to  either  the  cerebrum  or  the  cerebellum,  but  which  have 
in  it  a  disposition  different  from  that  of  the  cord ;  thus,  in  each 
half  are  found  four  bodies :  the  anterior  pyramid,  continuous 
with  the  anterior  division  of  the  cord;  external  to  this,  the 
continuation  upwards  of  the  lateral  part  of  the  cord,  with  the 
oval  projection  of  the  corpus  olivare  situated  on  it  near  the  pons ; 
and  more  posteriorly  still,  the  restiform  body,  the  greater  num- 
ber of  whose  fibres  are  prolonged  up  from  the  posterior  part  of 
the  cord;  and,  between  the  restiform  and  the  median  sulcus 
behind,  there  is  a  small  projection,  which  is  not  now  seen,  the 
posterior  pyramid  :  these  bodies  are  separated  by  slight  grooves. 
The  grey  matter  contained  in  the  cord,  in  the  shape  of  a  semi- 
hmar  mass,  in  each  half,  is  also  continued  into  the  medulla 
oblongata,  but  it  becomes  diffused  in  the  medullary  substance. 
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and  it  is  found  particularly  In  the  posterior  part,  or  floor,  of  the 
fourth  ventricle. 

To  see  the  constituent  parts  of  the  medulla,  the  pia  mater  is 
Ante,  to  be  removed  from  one  half,  say  the  left.  The  anterior  pyra- 
ramidT'  ^td,  or  Central  projection  of  the  medulla  oblongata,  is  placed  oa 
the  side  of  the  median  fissure,  and  it  is  separated  from  the 
olivary  body  by  a  slight  groove.  It  is  about  ten  lines  in  length, 
and  three  in  breadth,  and  it  reaches  from  the  pons  to  the  de- 
cussation of  the  pyramids  ;  it  Is  small  below,  at  the  decussatioii 
across  the  median  fissure,  but  it  enlarges  as  it  ascends,  and  it  is 
finally  contracted  and  rounded  before  entering  the  pons ;  and  to 
this  part  the  third  nerve  is  connected.  The  pyramid  consists 
of  longitudinal  fibres  which  join,  below,  the  fibres  of  the  front 
of  the  cord,  but  many  are  derived  from  the  opposite  half  of  the 
cord  across  the  median  fissure,  in  which  the  bundles  of  one  side 
digitate  with  those  of  the  other.  Afler  the  accession  of  the 
cross  fibres  from  the  opposite  half  of  the  cord,  this  body  is  much 
more  prominent,  and,  at  the  lower  part  of  the  olivary  body^ 
some  arched  fibres,  named  arciform^  pass  upwards  and  outwards 
from  it  to  join  the  restiform  body,  with  which  they  are  con- 
tinued to  the  cerebellum.  Separate  the  pyramid  from  the 
olivary  body,  by  passing  the  knife  between  them ;  the  line  of 
separation  between  the  two  is  recognised  by  the  greater  density 
of  the  olivary  body,  and  by  the  existence  of  some  small  vessels 
that  enter  at  this  part ;  carry  the  handle  of  the  knife  up  and 
down  as  well  as  beneath  the  pyramid,  to  separate  it  completely, 
and  then  cut  it  across,  and  turn  one  half  up  and  the  other  down. 
The  pyramid  is  now  seen  to  be  prismatic  in  shape,  the  apex  of 
the  prism  being  directed  downwards  and  inwards;  and  the 
olivary  body  projects  beneath  it  to  the  middle  line,  so  as  to 
separate  it  entirely  from  the  remainder  of  the  medulla.  Its 
fibres  are  continued  above  into  the  pons,  and  they  are  followed, 
Decuiw.  downwards,  to  the  decussation  of  the  pyramids  which  is  situated 
the"]^.  in  the  median  fissure  about  ten  lines  below  the  pons,  and  is 
xunidM.  formed  by  fasciculi  or  bundles  of  fibres  of  one  half  of  the  me- 
dulla spinalis  crossing  those  of  the  opposite,  to  enter  the  pyra- 
mid of  the  other  side.  The  length  of  the  decussation  is  about 
four  lines,  and  its  depth  nearly  the  two  anterior  thirds  of  the 
medulla.  Not  only  the  superficial  fibres  of  the  cord,  but  also 
the  deeper  ones,  enter  into  the  decussation ;  and  these  are  best 
seen  by  tracing  each  fasciculus  of  the  decussation,  up  and  down, 
oiwary  in  a  medulla  hardened  in  spirit.  The  olivary  body^  found  only 
^^^'  in  the  human  medulla  oblongata,  is  the  oval  eminence  on  the 
outer  side  of  the  anterior  pyramid ;  it  is  separated  from  the 
pyramid  by  a  groove,  and  from  the  restiform  body  also  by  a 
wider  interval.  Its  length  is  about  half  an  inch,  and  its  directioii 
is  obliquely  downwards  and  inwards ;  the  upper  extremity,  more 
prominent  than  the  lower,  is  separated  from  the  pons  by  an 
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interval  of  a  line,  and  the  lover  is  bounded  by  the  arched  fibres 
irom  the  anterior  pyramid  to  the  restiform  body.     The  portion 
of  the  olivary  body  which  projects  on  the  surface  is  covered  by 
medullary  matter ;  but  it  is  only  a  dilated  portion  of  it,  for  the 
body  extends,  as  already  seen,  beneath  the  pyramid.     Separate 
this  body  from  the  lateral  part  of  the  medulla  on  which  it  lies, 
and  raise  it  upwards,  but  leave  it  connected  by  its  upper  and 
posterior  part.     Its  structure  is  much  denser  and  harder  than 
the  rest  of  the  medulla ;  and  portions  of  it  are  to  be  sliced  off 
to  expose  the  wavy,  yellowish  or  wood-brown  line  which  cir. 
curascribes  a  centre  or  nucleus  of  orange- white  medullary  mat- 
ter ;  this  zigzag  appearance  is  the  corpus  dentatum  of  the  olivary  corpus 
body,  and  it  is  only  a  capsule  or  bag  of  a  yellowish  or  brownish  utiuL 
matter,  with  its  dilated  part  towards  the  surface,  and  its  nar- 
rower portion,  or  neck,  which  is  open,  directed  backwards.     A 
band  of  fibres  is  continued  from  its  nucleus  to  the  fibres  of  the 
lateral  part  of  the  medulla  on  which  it  lies ;  this  band  is  the 
JiUet  o£  Heil.     This  body  was  considered  a  ganglion  of  increase  ^^  of 
by  GalL     Beneath  the  olivary  body,  and  projecting  to  the  sur- 
&ce,  in  the  interval  between  it  and  the  restiform  body,  are  the 
lateral ^bres  of  the  cord*,  which,  in  passing  upwards  through  thejatwu 
medulla  oblongata,  are  thrown  to  the  side,  and  backwards  also  the^ 
to  the  floor  of  the  fourth  ventricle.     This  can  be  well  seen  only  ^^^' 
in  a  hardened  medulla  f,  in  which  the  anterior  pyramid  and 
the  restiform  bodies  are  separated  from  it,  and  raised  upwards ; 
they  are  then  found  to  be  narrow  below^  and  to  send  fibres  to  the 
decussation  across  the  median  fissure ;  but,  as  they  ascend  to  the 
pons,  they  form  a  thicker  and  wider  fasciculus  which  reaches  to 
the  middle  line  beneath  the  pyramid  and   olivary  body,  is  in 
contact  externally  with  the  restiform  body  to  which  it  sends 
fibres,  and  it  reaches  backwards  to  the  floor  of  the  fourth  ven* 
tricle.     The  prolongation  of  the  fillet  is  connected  to  these 
fibres.     Bell  describes  a  separate  decussation  for  these  fibres  of 
the  lateral  part  of  the  cord,  but  its  existence  is  doubtful.     The 
reatiform  body,  or  inferior  peduncle  of  the  cerebellum,  continuous  Retu- 
with  the  fibres  of  the  posterior  part  of  the  cord,  can  be  seen  Body 
only  in  part,  since  it  would  interfere  with  the  anatomy  of  the 
cerebellum  and  fourth  ventricle  to  examine  it  in  this  stage  of 
the  dissection,  j:     It  is  the  largest  prominence  on  the  half  of 

*  This  is  called,  also,  the  lateral  or  iennory  traet  of  the  cord ;  or  the  "fait- 
eeau  innomini  ^  Cruveilhier.   Anatomie  Descriptive,  torn.  iv. 

f  If  the  dissector  can  procure  a  hardened  medulla  oblongata,  in  which 
the  anterior  pyramid  and  restiform  body  are  raised  from  these  fibres  of  the 
lateral  part  of  the  cord,  he  will  obtain  a  much  better  view  of  this  part  in  it 
than  in  the  recent  medulla. 

f  Another  portion  of  hardened  brain,  in  which  the  fourth  ventricle  was 
hud  open,  and  the  restiform  body  exposed,  might  be  advantageously  used  to 
iUustrate  the  anatomy  of  this. 
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the  medulla  oblongata,  it  is  situated  behind  the  olivary  body, 
from  which  it  is  separated  by  an  interval  before  seen,  and  it 
bounds,  laterally,  by  its  posterior  border^  the  fourth  ventricle  ; 
to  its  anterior  surface  are  connected  the  portio  dura  and  portio 
mollis  nerves,  and,  below  that,  the  pneumo-gastric  and  glosso- 
pharyngeal nerves ;  and  the  posterior  surface  is  in  contact  with 
the  flocculus  which  comes  from  beneath  it,  as  well  as  with  the 
choroid  plexus  of  the  fourth  ventricle.  The  greatest  number  of 
its  fibres  are  longitudinal,  and,  continued  from  the  posterior 
part  of  the  spinal  cord,  ascend  with  a  direction  backwards  to 
the  cerebellum  without  passing  through  the  pons.  In  con- 
sequence of  the  divergence  of  the  restiform  bodies  from  the 
middle  line  behind,  each  appears  on  the  side  of  the  medulla  obloa* 
gata,  and  they  leave  a  space  —  the  fourth  ventricle  —  between 
them.  The  restiform  body  is  joined  in  front  by  the  superficial 
arciform  fibres  from  the  pyramid,  and  by  deep  from  the  pro- 
longation upwards  of  the  fibres  of  the  lateral  part  of  the  cord  ; 
behind,  it  is  joined  also  by  the  continuation  upwards  of  the  small 
Porte,  posterior  median  division  of  the  cord,  or  the  posterior  pyrandd^ 
^^^'  which  can  be  seen  only  in  the  fourth  ventricle,  and  must  be 
omitted  now,  as  well  as  the  further  consideration  of  the  restiform 
body.  In  the  middle  line  of  the  medulla,  between  the  deep 
longitudinal  fibres  of  the  lateral  part  of  the  cord  of  each  side. 
Septum,  is  a  sqHumy  composed  of  fibres  which  pass  from  before  back- 
wards, and  it  divides  the  medulla  into  two  halves ;  this  extends 
as  low  as  the  decussation,  and  it  is  continued,  above,  into  the 
pons ;  it  may  be  seen  in  a  hardened  medulla  by  an  incision  on 
one  side  of  the  middle  line. 
Foni  The  pons  Varolii^  or  annular  protuberance,  is  the  square- 

VaroUi.  ghaped  medullary  portion,  situated  near  the  centre  of  the  cranial 
mass,  between  the  cerebrum,  cerebellum,  and  medulla  ob- 
longata, which  are  connected  to  it ;  and  to  see  it,  remove  the 
pia  mater  which  covers  it.  It  occupies  the  space  in  front  of 
the  tentorium  cerebelli,  and  its  transverse  measurement,  about 
one  inch  and  a  half^  slightly  surpasses  the  antero-posterior. 
The  anterior  surface,  oblique  in  the  natural  position  of  parts, 
rests  against  the  cuneiform  process  of  the  sphenoid  bone,  and 
it  is  grooved  along  the  middle  line,  usually  for  the  reception  of 
the  basilar  artery;  the  sixth  nerve  extends  forward  on  each 
side  of  the  artery.  On  the  posterior  surface  is  the  floor  of  the 
fourth  ventricle.  The  upper  border  surrounds  the  crura  cerebri 
which  are  connected  to  this  part  of  the  pons,  and  to  the  lower 
border  is  united  the  medulla  oblongata;  the  sixth  nerve  is 
found  along  this  border,  on  each  side,  near  the  middle  line,  and 
the  seventh  near  the  outer  termination.  To  the  sides  of  the 
medulla  are  the  crura  cerebelli,  and  immediately  above  their 
junction  with  the  pons  is  the  fiflh  nerve.  From  the  divergence 
of  the  crura  cerebri  and  crura  cerebelli  from  the  pons,  this  body 
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has  been  likened  to  an  animal,  of  which  the  crura  cerebri  were 
the  arms,  the  crura  cerebelli  the  l^s,  and  the  medulla  the  tail. 
The  superficial  fibres  of  the  pons  are  transverse,  and  continuous 
with  those  of  the  crura  cerebelli^  or  anterior  peduncles  of  the 
cerebellum,  and  they  pass  inwards  to  the  middle  line.  It  will 
be  found,  in  dissecting  the  pons,  tliat  it  consists  of  alternate 
layers  of  transverse  fibres,  in  the  interstices  of  which  grey 
matter  is  deposited,  and  that,  through  these,  the  fibres  from  the 
medulla  pass  upwards  to  the  cerebrum.  The  pons  is  sometimes 
called  the  great  commissure  of  the  transverse  or  converging 
fibres  of  the  cerebellum^  and  it  is  supposed  to  perform  for  the 
cerebellum  the  same  office  that  the  corpus  callosum  does  for 
the  cerebrum.  Divide  the  transverse  fibres  over  the  line  of  the 
longitudinal  which  enter  the  pons  from  the  pyramid,  and  on 
the  same  side  as  that  on  which  the  medulla  was  examined ;  the 
fibres  of  the  pjrramid  will  be  seen  to  pass  upwards  througli  the 
transverse  fibres  and  the  grey  substance ;  when  about  to  leave 
the  pons  they  form  a  wider  band  than  at  their  entrance,  and 
thej  are  continued,  in  this  position  o£  the  brain*,  to  the  inner 
and  superficial  part  of  the  crus  cerebri.  Raise,  with  the  handle 
of  the  scalpel,  the  superficial  layer  of  transverse  fibres,  and  turn 
it  towards  the  cerebellum.  Beneath  tlie  longitudinal  fibres  of 
the  pyramid  are  seen  other  transverse  fibres  forming  a  second 
but  dieeper  layer,  which  is  to  be  divided  rather  external  to  the 
longitudinal  fibres,  and  to  be  thrown  outwards  with  the  handle  of 
the  scalpel;  and  beneath  them  other  longitudinal  fibres  are  arrived 
at :  this  second  bundle  of  longitudinal  fibres,  more  numerous 
than  the  preceding,  is  placed  beneath  the  deep  transverse  fibres 
of  the  pons,  bv  which  it  is  pressed  backwards  to  the  floor  of  the 
fourth  ventricle,  and  it  is  continuous  below  with  the  fibres  of 
the  lateral  part  or  tract  of  the  medulla ;  the  fibres  then  pass 
through  the  pons,  and,  leaving  it  above,  are  continued  into  the 
cms  cerebri,  of  which  they  form  the  deep  and  outer  part;  they  are 
aeparated  from  the  others  by  the  locus  niger.  Connected  to  this 
•et  of  fibres  is  the  band,  or  ^Uet,  from  the  olivary  body,  which  Fiiiet'of 
divides  in  the  pons  into  two  portions  ;  one  is  continued  forwards  ^^ 
with  these,  and  the  other  turns  outwards  and  upwards  beneath 
the  fifth  nerve,  and  emerges  on  the  upper  part  of  the  crus 
cer^ri,  close  to  the  corpora  quadrigemina,  and  its  point  of 
appearance  must  be  seen  aflerwards ;  the  distribution  of  the 
JiuH  is  seen  only  on  a  hardened  medulla  and  pons.  No  other 
tiansverse  fibres  of  the  pons  are  beneath  these  longitudinal 
ones ;  but  the  superior  peduncles  of  the  cerebellum  are  still 
deeper  than  they.    The  roots  of  the  fifth  nerve  pass  downwards 

*  The  terms  above  and  below  are  here  used  *as  the  parts  lie  during  tbe 
diiseetioii ;  but  when  tbe  brain  Is  in  its  natural  position,  thej  will  be  f«- 
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through  the  deep  transverse  fibres  of  the  pons,  to  join  the 
bundle  of  the  deep  ascending  longitudinal  fibres  in  the  floor  of 
the  fourth  ventricle. 
Septum.      A  septum  similar  to  that  in  the  medulla  oblongata,  is  found 
in  the  middle  line  of  the  pons ;  one  border  rests  on  the  com-- 
missural  fibres  of  the  pons,  and  it  is  continuous  below  with  that 
in  the  medulla  oblongata, 
crnn'        The  crura  cerebri  are  two  cylindrical^  medullary  processes^ 
Cerebri,  extended  from  the  upper  border  of  the  pons,  from  which  they 
issue,  to  the  under  part  of  the  hemispheres,  and  chiefly  to  the 
optic  thalami.     Each  crus  is  narrow  at  the  pons,  but  it  becomes 
wider  as  it  extends  forwards  to  the  hemisphere,  and  it  is  about 
three  quarters  of  an  inch  Jong.     The  superficial  surface  is  free, 
and  crossed  near  the  front  by  the  tractus  opticus,  and  farther  for- 
wards, and  rather  external  to  the  optic  tract,  is  a  white  medul- 
Medniu  lary  band, — the  medulla  incognita  ;  the  deep  surface  corresponds 
niuf '      ^  ^^^  optic  thalamus  and  corpora  quadrigemina :  to  the  outer 
side  of  the  crus  cerebri,  and  between  it  and  the  convolution  of 
the  middle  lobe,  is  the  fissure  into  the  inferior  horn  of  the 
lateral  ventricle.     Between  the  two  crura  is  a  space  in  which 
are  seen  the  locus  perforatus,  the  corpora  albicantia,  and  tuber 
cinereum,  which  form  part  of  the  floor  of  the  fourth  ventricle; 
and  to  its  inner  side  is  attached  the  third  nerve.    The  crus 
consists  of  the  longitudinal  fibres  which  have  been  seen  in  the 
pons,  and  which  leave  this  body  to  enter  it;  the  superficial 
longitudinal  fibres  are  continuous  with  those  of  the  pyramid, 
as  may  be  proved  by  raising  forward  tliis  bundle  of  fibres  with 
the  handle  of  a  scalpel,  as  far  as  to  the  tractus  opticus.     When 
iMOM     this  is  done,  a  grey  body — the  locus  niger — is  exposed,  as  well  as 
'^^''     the  origin  from  it  of  the  third  nerve.     Divide  the  locus  niger 
by  a  vertical  incision ;  it  will  be  seen  to  lie  nearer  the  inner  than 
the  outer  part  of  the  crus,  to  be  convex  towards  the  surface, 
and  concave  in  the  opposite  direction  ;  and  beneath  it  again  are 
the  deep  longitudinal  fibres  of  the  pons,  or  of  the  lateral  tract, 
which   pass   beneath   the  locus  niger,  whilst  those  from  the 
pyramids  lie  superficial  to  this  substance. 
Forte-         '^o  '^^  outer  side  of  the  crus  cerebri  is  a  club-shaped  convo* 
g^<^j^'  lution,  from  which  the  pia  mater  is  to  be  removed,  and  on  the 
of  the     same  side  as  on  the  pons  and  medulla.     It  is  the  posterior  ex- 
lution'or  tremity  of  a  convolution  which  surrounds  the  corpus  callosum, 
*u«S''  ^^^  ^®  continued  forwards  to  the  fissure  of  Sylvius ;  it  is  narrow 
KMum.'  behind,  where  it  turns  round  the  corpus  callosum,  but  it  widens 
as  it  extends  forwards  along   the   outer   surface  of  the   crus 
cerebri,  and  it  ends  in  a  somewhat  triangular-shaped  extremity. 
Along  the  inner  side  is  a  small  portion  of  the  convolution  pro- 
longed  backwards  for  about  an  inch,  and  if  the  convolution  be 
raised  with  the  handle  of  a  scalpel,  a  medullary  band  —  the 
taenia  hippocampi  —  is  seen  to  be  connected  to  this  prolonged 
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portion.  Between  the  taenia^  or  extremity  of  the  lateral  pro- 
longation of  the  fornix,  and  the  crus  cerebri,  is  the  aperture  into 
the  inferior  cornu  of  the  lateral  ventricle ;  by  which  the  pia 
mater  enters  this  part  of  the  ventricle,  and  the  aperture  is  only 
the  lower  termination  of  the  great  fissure  of  Bichat.  Cut  across 
this  convolution,  and  turn  it  back ;  the  cavity  of  the  inferior 
cornu  of  the  lateral  ventricle  is  opened,  and  the  projection  of 
this  convolution  into  it,  or  the  hippocampus  major,  is  exposed; 
this  elevation  is  covered  by  the  medullary  matter  which  lines 
the  inferior  cornu.  By  this  step,  the  attachment  also  of  the 
optic  nerve  to  the  corpora  geniculata  can  be  observed,  as  well 
as  the  bands  which  pass  to  the  optic  thalamus  of  this  side  from 
two  of  the  corpora  quadrigemina. 

The  finure  of  Sylvius  will  be  exposed  by  taking  away  the  Finure 
arachnoid,  which  is  reflected  across  it  from  the  anterior  to  the  ^ii^Y 
middle  lobe,  and  also  by  removing  the  pia  mater  that  lines  it. 
It  is  directed  upwards  and  backwards  between  the  anterior  and 
middle  lobes ;  it  contains  the   middle   cerebral  artery,  and  it 
corresponds  to  the  small  wing  of  the  sphenoid  bone  and  its  fold 
of  membrane.     The  fissure  divides  above  into  two  portions,  one 
of  which  passes  before,  and  one  behind  some  small  convolutions 
which  constitute  the  bland  of  Reil.     At  the  inner  extremity  of 
the  fissure  is  a  medullary  spot, — the  svhstanHa  perforata  anticay  sub. 
or  lamina eribrosoy — ^perforated  by  numerous  vessels  which  enter  ^rf£* 
the  corpus  striatum ;  and  the  island  of  Reil,  situated  in  the  '*^"- 
fissure,  consists  of  five  or  six  small  convolutions  united  below  i^^"^  ^ 
in  a  projecting  part  which  connects  the  anterior  and  middle 
lobes,  but  they  are  separate  above :  the  branches  of  the  middle 
cerebral  artery  surround  the  island. 

Return  again  to  the  middle  line :  the  space  included  by  the  '^^ 
divergence  of  the  crura  cerebri  is  the  locus  perforatus^  a  spot  rattuT 
in  which  many  apertures  for  vessels  exist,  and  which  forms  part 
of  the  floor  of  the  third  ventricle. 

The  corpora  albicantia  are  two  small,  pea-shaped  bodies  Corpon 
placed  in  front  of  the  locus  perforatus,  and  behind  the  tuber  f/"^"* 
cinereum.  They  are  medullary  on  the  outer  surface,  and  the 
covering  of  medullary  matter  is  derived  from  the  crus  of  the 
fornix,  which  makes  a  remarkable  turn  around  this  body ;  but 
the  interior  of  each  is  cineritious,  and  they  are  moreover  con- 
nected together  by  a  slight  commissure  of  grey  matter. 

The  Uwer  citureumy  or  grey  matter  behind  the  commissure  of  Tuber 
the  optic  nerves,  assists  to  form  part  of  the  floor  of  the  third  re^. 
ventricle ;  and  it  is  continued  above  into  the  ventricle,  the  lower 
part   of  which  it  lines ;  in  front  of  it  is  the  commissure   of 
the  optic  nerves,  each  nerve  sending  a  white  filament  into  it, 
and  from  its  centre  projects  the  infundibulum  to  the  pituitary 
body.   The  infundibulum  descends,  with  an  inclination  forwards,  inAindi. 
behind  the  commissure  of  the  optic  nerves,  to  the  pituitary  body ;  ^'*'°** 
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it  is  wide  above,  but  contracted  below ;  and,  if  cut  acroBS,  it  is 
found  to  contain  a  canal  which  descends  to  near  the  pituitary  body, 
but  is  then  closed  by  the  lining  membrane  of  the  third  ventricle 
which  descends  in  it.     It  is  a  reddish-looking  body,  and  con- 
sists of  an  envelope  or  tube  of  pia  mater,  in  which  is  contained 
cineritious  matter  continuous  with  that  of  the  tuber  cinereum, 
and  third  ventricle. 
Pitui.         The  pituitary  body^  most  commonly  injured  in  removing  it 
uZj.     from  its  bony  case,  would  be  better  seen  by  leaving  it  some- 
times in  the  base  of  the  skull,  and  by  afterwards  removing  the 
vertical  plate  of  bone  behind  the  sella  turcica.     It  is  a  reddish- 
looking  body,  situated  in  the  hollow  of  the  sella  turcica,  and 
between  the  two  cavernous  sinuses  ;  one  portion  of  the  circular 
sinus  is  before  and  the  other  behind  it ;  the  arachnoid  mem- 
brane is  stretched  across  the  upper  surface  of  this  body,  but  the 
dura  mater  passes  between  it  and  the  bone.     The  lower  sur- 
face is  convex,   but   the   upper  flat,  or  slightly  concave,  is 
joined  by  the  inflindibulum.     This  body  is  divided  into  two 
portions ;  the  anterior  is  the  largest^  and  it  is  hollowed  out  to 
receive  the  posterior^ 
Diuoc-       In  the  median '  fissure  between  the  anterior  lobes,   is  the 
tion.      anterior  termination  >of  the  corpus  callosum  ;  and,  to  expose  it, 
the  eonvc^utiens  of  the  under  part  of  the  anterior  lobe  are  to  be 
removed,  on  the  same  side  as  that  on  which  the  other  parts 
have  been  dissected*    Reeiove  the  convolutions  on  the  under 
snrfaoe  of  the  amterior  lobe^  except  the  one  which  is  in  contact 
with*  the  corpus  callosuifa,  and  bends  round  its  front  to  pass 
backwards  to  the  fissure  of  Sylvius  :  the  posterior  part  of  this 
o6nvolutk)n  has  been  seen  to  come  forwards  to  the  same  spot ; 
so  that  it  surrounds  the  corpus  callosum  and  the  inner  part  of 
thd  rhemi^here.     Cut  across  this  convolution,  and  throw  it  for« 
wiards  I  s(Hiie  medullary  longitudinal  fibres,  which  extend  back- 
wards to  the  fissure  of  Sylvius,  are  raised  with  it  from  the 
ttaosverse  fibres  of  the  corpus  callosum ;  these  constitute  the 
covered  band  of  Keil. 
Anterior     The  corpui  oallosttm  bending  upon  itself,  in  front,  extends 
B^tror  borisontally  backwards  in  the  median  fissure  to  within  about  a 
^^\^\'  ^''^^^^  ^^  ^^  ^)^  ^  the  anterior  commissure,  and  it  ends  in  a 
Ctumu'  wei)lnmarked»  concave  margin,  from  the  centre  of  which  a  thin 
Lamina  .excavsated^  grey  portion  *-^  the  lamina  cinerea — is  prolongred  to 
cioata.  |(he. tuber cinereumrbeneath:  the  commissure  of  tlie  optic  nerves, 
iu»d  oter  the  TOlvid  antedor  commissure  of  the  cerebrum,  which 
n^ay  be  aem  through  it.     This  lamina  closes  the  front  of  the 
tiiinl.veiitriclek  and  ft  is  so  thin  that  it  is  often  broken  through 
F»U(»t  ,  in  removing  the  pia  mater  firom  it.    On  each  side  is  a  white 
I     medullary,  bajid, — the./!/2^  of  the  lamina  cribrosa,  which  is  pro- 
Idpl^ .'frojii'^jtn^  9^^ R^s  ^^ajlosum  to  the  substantia  perforata^ 
and  it'  is  continual  oabkwards  to  join  the  medullary  sobstanee 
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on  the  crus  cerebri,  external  to  the  optic  nerve»  or  the  medulla 
incognita  of  Reil.     The  part  of  the  corpus  callosum  that  bends 
is  eddied  the  knee,  and  the  prolonged  portion  the  beak.    In  the  Knee. 
centre  of  this  body  is  a  raph^,  with  which  the  fillets  are  often  "^^' 
continuous ;  and  to  the  other  surface  of  this  reflected  part  is 
connected  the  septum  lucidum,  or  partition  between  the  lateral 
ventricles;  so  that  an  incision  on  one  side  of  the  raphe  would 
open  the  lateral  ventricle.     The  corpus  callosum  extends,  late« 
ralljry  into  the  anterior  lobe,  beneath  its  convolutions ;  it  forms 
part  of  the  floor  of  the  lateral  ventricle,  and  the  under  part  of 
a  medullary  capsule  for  the  corpus  striatum. 

Follow  outwards  on  this  left  side,  on  which  the  convolutions  T^^' 
of  the  anterior  lobe  have  been  removed,  the  lateral  part  of  the 
corpus  callosum,  and  rather  in  front  of  the  island  of  Reil  is  the 
prominence  of  the  corpus  striatum,  —  a  body  to  be  seen  in  the 
lateral  ventricle, —  which  is  covered  by  this  medullary  layer. 
Remove  a  thin  portion  of  the  corpus  striatum  by  a  horizontal 
incision,  and  the  anterior  commissure  will  come  into  view  near 
its  inner  part,  either  with  the  first  or  second  cut  of  the  knife. 

This  section  of  t/te  corpus  striatum  exposes  a  gre}'  substance,  section 
of  a  conical  form,  with  the  large  extremity  to  the  front  of  the  con>u< 
brain ;  and  it  is  divided  into  two  portions,  an  inner  and  an  outer,  ^|[,^; 
by  a  vertical  septum  of  medullary  fibres  which  pass  to  the 
hemisphere,  and  are  continuous  with  those  of  the  crus  cerebri ; 
these  two  portions  of  the  grey  substance  of  the  corpus  stri- 
atum unite  in  front  of  their  septum,  and  in  ihera  some  of  the 
small  medullary  fibres  terminate.     The  inner  division  of  the 
grey  matter  is  least  exposed  by  this  incision,   and  coming 
through  it,  as  well  as  through  the  inner  and  lower  part  of  the 
septum  of  medullary  fibres,  is  the  anterior  commissure  of  the  interior 
cerebrum,  a  round,  white,  medullary  fasciculus,  which   then  mUsiire. 
bends  backwards  and  outwards  across  the  outer  division  of  the 
grey  matter,  nearly  parallel  to  the  optic  nerve,  but  separated 
from  it  by  the  substance  named  medulla  incognita,  to  reach, 
near  the  island  of  Reil,  the  inferior  lobe  of  the  cerebrum,  in 
which  it  expands,  most  of  its  fibres  radiating  to  the  roof  of  the 
descending  portion  of  the  lateral  ventricle  :  the  long  root  of  the 
olfactory  nerve  is  traced  to  this  radiation  of  the  anterior  com- 
missure.    The  outer  portion  of  the  grey  substance  of  the  corpus 
striatum  is  incased  by  medullary  matter  externally  and  below, 
and  internally  by  the  medullary  fibres  which  ascend  through 
the  corpus  striatum   to  the  hemispheres :    these    medullary 
boundaries  to  this  grey  portion  of  the  corpus  striatum  con- 
stitute the  medullary  capsule  of  RciK*     To  the  outer  side  of  Mcdui. 

lary 
CaiMule 
^  .  ofhcU. 

•  To  pursue  further  this  subject,  consult  the  essays  of  Reil,  in  bis  j4r- 
tkiveg  of  Phpsiohpy,  in  the  volumes  from  the  year  1807  to  1812;  or  tht. 
taulation  by  Maya 
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the  corpus  striatum  and  its  capsule,  are  the  convolutions  of  the 
island  of  Reil. 

The  examination  of  the  base  of  the  brain  is  now  completed  ; 
but,  before  turning  it  to  dissect  the  upper  part,  place  some 
tow  or  a  portion  of  cloth  into  the  hollow  on  the  under  part  o£ 
the  anterior  lobe  ;  then  turn  over  the  brain  on  to  its  base,  and 
let  the  anterior  lobes  be  raised  by  something  of  the  same  thick- 
ness, nearly,  as  the  cerebellum,  that  the  hemispheres  may  be 
level.  Remove  the  pia  mater  from  the  outer  and  inner  sur- 
faces of  the  hemispheres. 
Cere.  The  upper  surface  of  the  cerebrum  is  oval,  the  larger  end  is 

brum.*  directed  backwards,  and  the  surface  is  convex,  to  correspond 
to  the  concavity  of  the  skull.  A  median  fissure,  the  con- 
tinuation of  that  already  seen  in  the  base,  divides  the  cerebrum 
into  two  parts  or  hemispheres ;  the  fissure  is  limited  below  by 
the  corpus  callosum,  and  in  it  arc  the  anterior  cerebral  arteries 
which  ramify  on  the  inner  sides  of  the  hemisphere.  The  outer 
surface  of  each  hemisphere  is  convex,  as  before  said,  and  the 
inner  fiat,  touches  the  opposite  in  front,  but  is  separated  from  it 
behind  by  the  falx  cerebri ;  the  anterior  part  of  each  is  smaller 
than  the  posterior.  The  division  of  each  hemisphere^  below, 
into  lobes,  has  been  examined.  The  surface  of  each  hemi- 
sphere is  irregular  and  contorted,  like  the  small  intestine ;  the 
twisted  portions  are  called  convolutions^  and  the  depressions  be- 
tween these  the  sulci.  The  only  convolution  which  it  is  ne« 
cessary  to  examilTe  is  that  of  the  corpus  callosum,  which  lies 
close  against  this  body ;  and  the  sulcus  is  one  which  extends 
horizontally  backwards  along  the  inner  part  of  the  hemispheret 
on  a  level  with  the  corpus  callosum,  and  from  the  posterior  part 
of  the  convolution  of  the  corpus  callosum  ;  this  depression  corre- 
sponds to  an  elevation  —  the  hippocampus  minor — in  the  poste- 
rior cornu  of  the  lateral  ventricle  ;  from  this  horizontal  sulcus  a 
vertical  one  passes  upwards  to  the  convex  part  of  the  hemi- 
sphere. 
convo-  Cut  off  the  upper  part  of  each  hemisphere  to  a  level  with  the 
the  Cor-  Convolution  of  the  corpus  callosum :  this  convolution  of  the 
nuacai.  corpus  callosum  is  a  long  and  single  convolution,  except  behind^ 
"*""'  where  it  is  marked  by  some  vertical,  superficial  indentations, 
and  it  bends  round  both  the  front  and  back  of  the  corpus 
callosum,  to  reach  the  fissure  of  Sylvius,  which  alone  interrupts 
the  continuity  around  the  hemisphere;  it  is  narrower  before 
than  behind,  and  its  anterior  and  posterior  terminations  have 
been  seen  at  the  base  of  the  brain.  Between  this  convolutioa 
and  the  corpus  callosum  is  an  interval,  sometimes  called  the 
ventricle  of  the  corpus  callosum :  divide  this  convolution  by  a 
vertical  incision  about  its  centre,  and  tear  it  off  the  corpus callo- 
Bum  beneath,  towards  both  the  front  and  back  of  the  brain :  in 
doing  this,  a  band  of  longitudinal  fibres,  which  lies  superficial  to 
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tbe  transverse  of  the  corpus  callosuniy  is  raised  witli  it ;  this  is  corered 
the  covered  band  of  Reil.  ^    ^  Reu. 

From  the  incision  now  made  into  the  cerebrum,  it  is  seen  to  centrum 
consist  of  a  central  medullary  portion  continuous  with  the  °^*^' 
corpus  odlosumy  and  of  an  enveloping  layer  of  grey  matter 
about  a  line  in  thickness,  which  sends  prolongations  inwards  to 
different  distances,  according  to  the  depth  of  the  sulci  which  it 
Unes.  The  medullary  substance,  which  is  fibrous,  is  covered 
by  small  drops  of  blood  from  the  extremities  of  the  divided 
▼easels,  particularly  in  a  fresh  brain,  and  each  convolution 
consists  of  a  medullary  nucleus,  or  centre,  enveloped  by 
the  grey  or  cineritious  matter.  When  only  one  hemisphere  of 
the  cerebrum  is  cut  off  on  a  level  with  the  corpus  callosum,  the 
appearance  of  the  medullary  matter  is  said  to  form  the  cerUrum 
ovale  mmus ;  but  when  both  are  removed  to  the  level  of  the 
corpus  callosum,  the  centrum  ovale  of  Vieussens  is  exposed. 

The  eorpuB  caUosumy  or  great  commissure  of  the  cerebrum,  is  corpiu. 
placed  as  a  roof  to  the  lateral  ventricles  which  it  closes,  and  it  «um!' 
not  only  extends  in  the  median  line  between  the  two  hemi* 
spheres,  but  it  reaches  also  into  them.  The  length  is  about  four 
inches,  and  the  anterior  part,  narrower  than  the  posterior^  is 
also  nearer  the  front  than  the  posterior  part  of  the  brain.  The 
upper  surface,  rather  convex  from  before  backwards,  presents 
in  the  middle  line  a  slight  depression,  on  each  side  of  which  is  a 
raised  line,  —  the  lonffiiudinal  nerve  of  Lancisi  :  these,  together^ 
constitute  the  raph^  of  this  body.  The  arteries  of  the  corpus  R«ph§. 
callosum,  and  the  posterior  part  of  the  falx  cerebri,  are  in  contact 
with  the  central  part  of  this  surface  of  the  corpus  callosum,  and 
OD  each  side,  its  convolution  and  the  covered  band  are  situated 
on  it.  The  anterior  part  turns  upon  itself  to  reach  the  base  of 
the  brain,  where  it  has  been  seen,  and  the  posterior^  thicker^ 
bends  down  to  join  the  fornix  which  is  situated  beneath  it  and 
parallel  to  it.  Its  fibres  are  transverse  in  the  middle  line,  but  at 
each  extremity  they  are  oblique,  those  in  front  arching  outwards 
into  the  antenor  lobe,  and  those  behind  into  the  posterior  lobe, 
as  well  as  into  the  posterior  cornu  of  the  lateral  ventricle,  which 
they  line.  Beyond^the  extent  of  the  covered  band,  the  transverse 
fibres  cease,  in  a  raised  line  which  marks  the  point  at  which 
the  fibres  assume  the  form  of  laminae,  and  peel  off  in  a  hardened 
brain. 

Divide  the  corpus  callosum  from  one  end  to  the  other  in  a  dimcc- 
line  rather  external  to  its  free  central  part,  and  on  the  side  on  ^^^^ 
which  the  base  has  been  dissected ;  and  from  its  front  and  pos- 
terior part  carry  the  incisions  outwards  into  the  anteri<nr  and 
posterior  lobes,  to  open  the  lateral  ventricle  beneath.  In  cutting 
through  the  fibres  of  the  corpus  callosum,  a  thin  diaphenous 
mendyrane  — •  the  lining  membrane  of  the  lateral  ventricles  —  is 
seen  to  line  its  under  surface,  and  from  its  centre  a  thin  projection 
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extends  down  between  the  cavity  in  this  hemisphere  and  that 
in  the  opposite. 

The  thickness  of  the  corpus  callosum  is  greatest  at  the  pos- 
terior part,  and  its  fibres  are  continued  into  the  floor  of  the 
J>08terior  part  of  the  lateral  ventricle,  to  form  the  medullary 
ayer  which  invests  this  cornu,  and  covers  the  two  projections 
of  the  hippocampus  minor  and  major :  the  anterior  part  is  also 
thicker  than  the  centre.  The  under  surface  forms  the  upper 
part  or  roof  of  the  lateral  ventricle,  and  from  its  centre  descends 
the  septum  lucidum  to  the  fornix,  with  which  the  corpus  cal- 
losum  joins  behind,  when  it  makes  its  posterior  fold. 

The  lateral  ventricles  are  two  in  number,  one  for  each  hemi- 
sphere, and  they  are  separated  by  a  partition  which  descends 
from  the  under  part  of  the  corpus  callosum  to  the  fornix.  An 
aperture  of  communication  exists  in  the  lower  part  of  the 
septum.  Each  lateral  ventricle,  larger  before  than  behind,  is  a 
narrow  interval  which  occupies  the  centre  of  the  hemisphere, 
and  it  extends  forwards  into  the  anterior  lobe,  backwards  into 
the  posterior,  and  downwards  into  the  inferior  lobe ;  so  that  it  is 
said  to  consist  of  a  body  and  three  comua,  or  of  a  horizontal 
and  a  descending  portion.  The  body  or  centre  of  the  horizontal 
portion  of  the  ventricle  is  almost  straight,  but  it  has,  however, 
a  slight  inclination  outwards ;  and  opposite  the  posterior  fold  of 
the  corpus  callosum,  the  horizontal  portion  of  the  lateral  ven- 
tricle divides  into  two  parts:  a  posterior  portion  or  posterior 
cornu,  and  a  descending  part  or  inferior  cornu,  which  diverge  from 
each  other,  the  former  with  a  direction  at  first  outwards,  then 
-inwards  to  the  middle  line,  so  as  to  form  a  slight  convexity  exter- 
nally, and  the  latter  obliquely  downwards  and  inwards,  below  the 
level  of  the  horizontal  portion,  to  end  beneath  it,  close  to  the 
fissure  of  Sylvius ;  the  anterior  extremity,  or  cornu,  is  directed 
outwards,  and  it  diverges  from  the  one  of  the  opposite  side. 
The  surface  of  the  ventricle  is  white,  or  lined  by  medullary 
matter,  except  a  part  in  the  floor,  near  the  front,  which  is  occu- 
pied by  the  large  grey  or  cineritious  body,  the  corpus  striatum  ; 
and  on  the  walls,  particularly  in  front,  are  numerous  veins.  A 
serous  membrane,  prolonged  from  the  third  ventricle  by  the 
aperture  of  communication  between  the  two  lateral  ventricles 
-and  it,  or  by  the  foramen  of  Monro,  lines  the  interior  of  the 
cavity,  and  it  secretes  an  aqueous  vapour.  This  membrane  is 
«aid  to  be  a  prolongation  of  the  arachnoid  into  the  interior  of 
the  brain  by  the  canal  of  Bichat ;  and  by  its  reflections  in  the 
lateral  ventricle,  it  closes  the  aperture  in  the  inferior  cornu,  as 
well  as  the  horizontal  fissure  between  the  margin  of  the  fornix 
and  the  optic  thalamus,  in  the  floor  of  the  ventricle. 

The  roof  of  the  horizontal  portion  of  the  lateral  ventricle  is 
formed  by  the  corpus  callosum  which  extends^  laterally,  into 
the  hemisphere.    The  floor,  much  more  irregular,  presents,  in 
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front,  the  portion  of  the  corpus  callosum  which  passes  beneath 
the  corpus  striatum  from  the  reflected  part  of  the  corpus 
callosum,  then  the  large,  grey,  pear-shaped  body,  the  corpus 
striatum  ;  behind  this,  the  optic  thalamus,  on  which  are  placed 
the  vascular  fold  of  the  pia  mater,  or  plexus  choroides,  and  the 
thin,  white  border  of  the  fornix ;  and  between  the  optic  thalamus 
and  the  corpus  striatum  is  a  white  line, — the  taenia  semicircularis ; 
close  behind  the  optic  thalamus  the  descending  portion  begins, 
and  the  commencement  of  a  large  projection  —  die  hippocampus 
major — ^forms  a  part  of  the  floor  ;  and  in  the  posterior  extremity 
or  comu,  called  digital  cavity,  from  its  resemblance  to  the  im- 
pression of  a  finger,  is  a  small  eminence,  —  the  hippocampus 
minor.  The  boundaries  and  relations  of  the  descending  portion 
must  be  omitted  till  it  can  be  dissected.  The  inner  wall,  or 
septum^  between  the  ventricles,  is  thin,  almost  pellucid,  and 
much  deeper  in  front  than  behind,  because  of  the  greater  depth 
of  the  lateral  ventricles  at  this  part :  in  it,  opposite  the  front  of 
tiie  optic  thalami,  is  the  foramen  of  Monro,  or  aperture  of  com- 
munication between  the  cavities.  The  septum  lucidum  and 
the  part  of  the  fornix  which  arches  over  the  foramen  of  Monro, 
enter  into  the  formation  of  the  septum  ventricuiorum  :  numerous 
Teins  ramify  on  the  septum.  The  outer  boundary  is  the  angle 
of  union  of  the  roof  and  floor,  which  are  inclined  towards  each 
other,  so  as  to  meet  externally. 

The  gepium  lucidum^  or  inner  boundary  of  the  lateral  ventricle,  septum 
will  be  better  seen  by  opening  the  lateral  ventricle  of  the  op-  JjJJjjj- 
posite  side,  in  the  same  way  as  the  other,  and  by  gently  raising 
the  central  part  of  the  corpus  callosum  which  remains.  It  is  a 
thin,  transparent  partition  between  the  lateral  ventricles,  some- 
what triangular  in  form,  the  larger  extremity  being  before,  and  its 
narrow  pointed  portion  behind ;  the  surfaces  look  to  the  lateral 
ventricles,  of  which  they  form  part,  and  they  are  covered  by  the 
futme  lining  membrane  and  veins.  The  upper  border,  convex,  is 
attached  to  the  centre  of  the  under  part  of  the  corpus  callosum 
as  far  as  to  its  posterior  border ;  the  under,  concave,  is  united 
B^ong  the  centre  of  the  upper  surface  of  the^  fornix  as  far  as  to 
the  anterior  part  of  the  optic  thalamus,  but  in  front  of  this  it  is 
^connected  to  the  anterior  commissure,  to  the  centre  of  the 
prolonged  part  of  the  corpus  callosum,  which  lies  between  the 
fillets  of  this  body,  as  well  as  to  the  under  or  reflected  portion 
of  the  corpus  callosum  in  front  of  this.  The  septum  consists 
of  a  medullary  layer  on  each  side,  on  the  outer  surface  of 
which,  near  its  lower  and  anterior  part,  is  placed  some  cineritious 
matter  prolonged  to  it  from  the  third  ventrical  beneath,  and.  it 
is  covered  by  the  lining  membrane  of  the  lateral  ventricle.  Cut 
across  the  central  portion  of  the  corpus  callqsum  rather  in  front 
of  its  middle,  and  turn  the  ends  forwards  and  (jacHwards:  Yfi}ich 
wUl  separptetbe  la|(era(Qt*itbeiSieptumrJu^i4umj»f^^^xpp9e..the 
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caTity  of  the  fifth  ventricle  within ;  or  this  may  be  made  more 
apparent  by  blowing  air,  by  means  of  a  blow-pipe,  between  the 
Fifth      two  layers.     The  Jifik  ventricle^  inclosed  between  the  layers  of 
dl."^"'  the  septum  lucidum,  is  larger  in  front — at  which  part  it  is  about 
a  line  in  breadth  —  than  behind,  where  it  ends  in  a  point  above 
the  end  of  the  fornix ;  a  thin  smooth  membrane  lines  the  cavity 
which  is  said  to  communicate  in  the  foetus  with  the  tliird,  by  aa 
aperture  between  the  crura  of  the  fornix ;  "but  it  is  not  open  in 
the  adult. 
Dissec  -     Throw  well  back  the  posterior  part  of  the  corpus  callosuni 
tioa.      \jfj  dividing  the  septum  lucidum,  but  with  care,  so  as  not  to 
injure  the  fornix  beneath  ;  the  anterior  part  is  also  to  be  raised, 
and  the  fornix,  which  is  placed  below,  may  be  examined  before 
the  parts  in  the  lateral  ventricle,  since  this  proceeding  will  then 
allow  a  more  continued  dissection  of  that  part. 
Fornix.       T)xQfom\x  OX  vault  Is  a  horizontal,  triangular-shaped  layer  of 
medullary  substance,  situated  at  a  certain  distance  beneath  the 
corpus  callosum, —  the  septum  lucidum  reaching  between  the 
two, —  and  above  the  third  ventricle  which  it  assists  to  close. 
Its  extent  forwards  is  to  the  front  of  the  optic  thalamus,  at 
which  part  it  is  narrow,  and  it  bends   downwards  over   the 
foramen  of  Monro,  whose  upper  boundary  it  forms,  to  end  in 
two   crura,  or  processes,  which  descend  by  the  side  of  the 
thalamus  to  the  corpora  albicantia  at  the  base  of  the  braiiu 
The  posterior  part,  wider  than  the  rest,  joins  in  the  middle  line 
the  corpus  callosum,  and  it  sends  off,  laterally,  to  the  descending 
portion  of  the  lateral  ventricle,  a  riband-like  band,  which  is 
Tsnia    called  UBnia  hippocampi,  or  corpus  JinibruUum,     The  border  on 
^^   each  side  is  free,  projects  into  the  lateral  ventricle,  and  along  it 
is  placed  the  flocculent  plexus  choroides ;  the  fissure  between 
the  contiguous  borders  of  it  and  the  optic  thalamus  is  closed  by 
the  lining  membrane  of  the  cavity.     The  upper  surface  receives 
along  its  centre  the  septum  lucidum,  to  which  it  gives  fibres, 
and  each  lateral  portion  that  rests  on  the  optic  thalamus  forms 
part  of  the  floor  of  the  lateral  ventricle.     Cut  across  the  fornix^ 
near  its  front,  and  throw  it  forwards  ;  the  descending  pillars  are 
seen  behind  the  transverse  medullary  band  of  the  anterior  corn- 
missure,   which   appears  between    the    diverging   crura;   the 
Fon.    foramen  of  Monroe  or  foramen  commtme  antorixuy  is  also  opened : 
JJ^^^   this  aperture  is  bounded  above  by  the  fornix,  and  on  each  side 
by  the  rounded  extremity  of  the  optic  thalamus ;  it  is  single 
below,  and  divided  above  into  two  portions, — one  for  each  lateral 
ventricle, —  beneath  the  free  margins  of  the  fornix :  through  this 
aperture  the   third  and    lateral  ventricles   communicate,   the 
plexus  choroides  lies  in  it,  some  veins  from  the  corpus  striatum  pass 
through  it  to  the  veins  of  Galen,  and  the  lining  membrane  of  the 
lateral  ventricle  joins  that  of  the  third  by  means  of  it.     Throw 
back  the  remaining  portion  of  the  fornix  from  the  velum  inter- 
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pontam  beneath,  and  numerous  small  vessels  are  seen  entering 
it  on  its  under  surface ;  also,  near  where  it  joins  the  corpus 
Gall«isum9  is  an  appearance,  called  the  lyroy  or  corpuM  pscUloideSy  Lyn,  or 

-  -  —  Corpua 


which  is  formed  by  some  transverse  fibres  between  the  two  p^ 
longitudinal  hands  of  the  taenise  hippocampi,  which  converge  to  *oiAe§, 
each  other  in  the  bodj  of  the  fornix.  The  fornix  consists  of 
two  medullary  portions  —  the  crura  —  which  commence  in  the 
(yptic  thalami,  and  then  ascend  and  unite  together  above  the 
foramen  of  Monro  to  form  the  body  of  the  fornix,  which  gives 
off  behind  other  two  medullary  bands  or  crura,  —  the  tsenise  hip- 
pocampi ;  and  at  the  point  o£  divergence  of  the  posterior  crura 
IS  the  lyra. 

Return  to  the  examination  of  the  lateral  ventricles,  and  leave 
for  the  present  the  velum  interpositum  and  plexus  choroides. 

The  corpus  striatum  is  the  large,  cineritious,  pear-shaped  body  corpus 
situated  in  the  floor  of  the  laterid  ventricle,  and  it  corresponcu  [^^ 
extemaUj,  as  seen  at  the  base,  to  the  island  of  Reil,  in  the 
fissure  oi  Sylvius.  This  body  is  placed  obliquely,  so  that  the 
anterior  extremity,  which  is  largest,  is  near  the  septum  in  the 
middle  line;  but  the  posterior  extremity,  thin  and  pointed, 
extends  to  the  roof  of  the  descending  portion  of  the  lateral 
▼entricle,  and  it  is  directed  outwards  and  backwards  external  to 
the  optic  thalamus ;  the  inner  and  upper  surface  is  free  in  the 
lateral  ventricle,  of  which  it  assists  to  form  the  floor,  and  it  is 
covered  by  numerous  veins, —  the  veins  of  the  corpus  striatum; 
the  outer  and  lower  surfaces  correspond  to  the  hemisphere  and 
island  of  ReiL  The  optic  thalamus  is  Internal  to  it,  and  be- 
tween the  two  bodies  is  a  white  band, — the  taenia  semicircularis. 
The  corpus  striatum  is  grey  externally,  and  it  has  been  called 
the  superior  ganglion  (^  the  cerebrum,  by  Gall ;  since  he  con- 
ceived that  it  increased  the  number  of  the  medullary  fibres  of 
the  crus  cerebri,  which  pass  through  it  to  the  hemisphere. 
JMake  a  small  incision  into  the  centre  of  the  corpus  striatum  of 
that  hemisphere  which  is  untouched  at  the  base,  until  the  me- 
dullary fibres  are  reached,  and  the  reason  why  this  body  has 
received  its  name  is  evident.  The  fibres  that  pass  through  this 
body  are  continuous  with  those  of  the  crus  cerebri ;  and  to  see 
them  on  the  opposite  side,  remove  with  the  handle  of  the  knife 
the  whole  of  the  cineritious  part  of  the  corpus  striatum  above 
the  fibres ;  follow  also  backwards  to  the  posterior  and  inferior 
lobes,  the  fibres  which  radiate  from  the  outer  side  of  the 
optic  thalamus.  In  raising  the  grey  substance  of  the  corpus 
striatum  from  the  anterior  of  the  medullary  fibres,  processes  of 
it  are  seen  to  cross  or  digitate  with  the  white  bundles ;  this  is 
called  the  pecten  by  Reil,  and  this  arrangement  obtains  to  nearpecten 
the  posterior  part  of  the  optic  thalamus;  some  vessels  also  pass^^*^^"' 
with  the  grey  substance,  between  the  bundles  of  white  fibres. 
The  anterior  commissure  is  also  exposed  as  it  crosses  this  mass 

D  4 


40  DISSECTION   07   THE  BRAIlT, 

of  grey  substance,  before  it  perforates  the  radiating  medullary 
fibres. 
Divcrg.       The  radiating  or  pyratnidal  fibres^  exposed  by  the  previous 
brct'or    dissection,  form  the  Jibruos  cone  of  Beil;  they  are  continuous 
cS^r?*  ^^'^  ^^^  fibres  of  the  crus  cerebri,  but  they  are  increased  ia 
orFi-  '  number,  and  are  prolonged  through   the  optic  thalamus  aud 
cX*of  corpus  striatum,  to  radiate  from  their  outer  borders  into  the 
i(<^^L      anterior,  posterior,  and  middle  lobes  of  the  cerebrum.     The 
anterior  fasciculi  of  the  fibres,  long  and  slender,  are  connected 
to  the  anterior  commissure  which  perforates  them,  to  reach  the 
lower  portion  of  the  grey  matter  of  the  corpus  striatum,  across 
which  it  passes  to  the  roof  of  the  inferior  cornu  of  the  lateral 
ventricle,  as  seen  in  the  dissection  of  the  base.*     The  next  in 
order  from  before  backwards,  shorter  and  thicker,  are  the  prin- 
cipal fibres  that  digitate  with  the  processes  of  the  grey  matter ; 
the  fasciculi  to  the  posterior  lobe  are  the  longest,  and  they  pass 
horizontally  backwards  beneath  the  tail  of  the  corpus  striatum, 
instead  of  through  the  centre  of  the  grey  substance;  and  the 
fibres  to  the  inferior  lobe  do  the  same,  and  are  directed  down- 
wards.    These  medullary  fibres  pass  through  the  corpus  stria- 
tum, and  divide  it  into  an  upper  and  a  lower  mass  of  grey  sub* 
stance :  the  unper  has  been  removed,  but  the  lower  will  be 
exposed  by  eitner  a  horizontal  or  a  vertical  section  of  the  fibres, 
and  it  has  been  before  seen^  in  part,  at  the  base  of  the  brain ;  it 
does  not  extend  so  far  back  as  the  upper,  so  that  the  fibres  to 
the  posterior  and  inferior  lobes  have  grey  matter  on  only  the 
upper  surface;   and  it  joins  with  the  grey  substance  of  the 
upper  mass  by  prolongations  between  the  medullary  fasciculi,  at 
well  as  in  front  of  the  fasciculi  of  the  diverging  fibres ;  it  is  also 
contained  in  a  capsule,  of  which  these  diverging  fibres  form  the 
upper  and  inner  sides. t 
Ticnia        The  tiBnia  semiciradaris,  to  be  seen  on  the  side  opposite  to 
aSaril'  ^^^^  ^^  which  the  corpus  striatum  has  been  examined,  is  a 
thin,  white  band,  situated  between   the  corpus  striatum  and 
the  optic  thalamus ;  in  fi-ont  it  passes  downwards  and  inwards, 

*  If  the  corpus  striatum  has  not  been  cut  into  at  the  base  of  the  brain,  a 
good  vietr  of  the  course  and  relations  of  the  anterior  commissure  may  be  ob- 
tained by  the  following  dissection :  open  the  lateral  ventricle  in  the  usual 
way ;  scrape  away  with  the  handle  of  the  knife  the  upper  and  inner  mass  of 
the  cineritious  substance  of  the  corpus  striatum,  which  will  expose  the 
commissure  passing  through  it  to  perforate  the  medullary  fasciculi ;  cut 
through  the  medullary  fasciculi,  and  remove  the  lower  mass  of  cineritious 
substance  from  the  capsule  that  contains  it,  but  leave  untouched  the  commlau 
sure  which  passes  through  it.  The  conunissure  then  perforates  the  outer 
wall  of  the  medullary  capsule  that  contains  this  lower  cineritious  mass  of  tha 
corpus  striatum,  and  it  enters  into  the  roof  of  the  inferior  cornu,  where  it 
radiates :  it  may  be  seen  in  the  cornu  of  the  ventricle,  by  opening  it  from 
the  outside,  as  in  the  usual  dissection. 

f  For  a  more  detailed  description  of  these  fibres,  consult  the  accurate 
essays  of  Reii,  before  referred  ta 
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becomes  broader,  and  joins  the  anterior  pillar  of  the  fornix ; 
and  behind  it  continues  backwards,  internal  to  the  pointed  ex- 
tremity of  the  corpus  callosum,  and  it  ends  in  the  roof  of  the 
descending  portion  of  the  ventricle,  near  the  corpus  genicula- 
turn  externum,  by  joining  the  medullary  matter  which  invests 
the  comu.  Beneath  this  body  passes  the  vein  of  the  corpus 
striatum  to  join  the  veins  of  Galen.  Superficial  to  the  an- 
terior part  of  the  taenia,  is  a  thin,  ycHowish-looking  band, —  the 
lamina  cameoj  which  appears  to  be  a  thickening  of  the  lining  Lamina 
membrane  of  the  ventricle,  and  under  it  pass  some  veins  to  join  ^®'°^ 
that  of  tlie  corpus  striatum. 

The  optic  thalamus  is  only  partially  seen  now,  and  it  should 
be  left  till  after  the  dissection  of  the  third  ventricle. 

The  hippocampus  minor  or  *'  ergot  **  is  a  projection  in  the  floor  Hippo- 
of  the  posterior  extremity  or  cornu  of  the  lateral  ventricle ;  JJj^J"* 
it  is  broad  before  and  pointed  behind,  and  liable  to  great  varie- 
ties both  in  size  and  form ;  it  is  covered  by  a  medullary  layer 
which  lines  the  whole  cornu^  and  is  derived  from  the  posterior 
extremity  of  the  corpus  callosum.  When  cut  across  trans- 
versely, the  projection  is  found  to  be  formed  by  a  sulcus,  before 
seen  at  the  posterior  part  of  the  inner  surface  of  the  hemi- 
sphere, and  it  is  covered  internally  by  the  white  matter  of  the 
comu. 

The  descending  portion  or  inferior  comu  of  the  lateral  ven-  i>e.' 
tricie  will  be   exposed  by   cutting  vertically,  at  the  back  of '^'^'Jj^^ 
the  optic  thalamus,  through  the  substance  of  the  hemisphere  the  la- 
not  dissected  below,  nearly  to  its  base,  and  following  forwards  ventru 
with  the  knife  the  great  projection  of  the  hippocampus  major.  ^^*- 
Tliis  portion  of  the  ventricle  is  a  narrow  interval  which  passes 
round  the  crus  cerebri,  and  below  the  optic  thalamus,  to  near 
the  fissure  of  Sylvius ;  and  its  direction,  curved  something  like 
a  half-bent  finger,  is  at  first  outwards  ;  it  then  turns  downwards 
and  inwards,  and  it  is  finally  prolonged  almost  horizontally  for- 
wards.   Its  upper  boundary  is  the  under  surface  of  the  optic 
thalamus,  and  the  surface  of  the  hemisphere  external  to  it,  on 
which  are  seen,  if  the  roof  be  raised,  the  termination  of  the 
thin,  pointed  extremity  of  the  corpus  striatum,  and  internal  to 
it  the  white  band  of  the  tsenia  semicircularis ;  these  end  near 
the  corpus  geniculatum  externum.    The  floor  is  formed  by  the 
curved  projection  of  the  hippocampus  major,  with  the  thin  pro* 
longation  of  the  fornix  or  the  tcenia  hippocampi,  along  its  con- 
cave margin ;  the  plexus  choroides  rests  on  this ;  and  external 
to  the  hippocampus  is  another  projection,  also  medullary  on  the 
surface, — the  pes  aecessorius  or  eminentia  colkUeralis,     Between  pm  ac 
the  hippocampus  and  its  taenia,  and  the  crus  cerebri,  which  they  ^^*    . 
half  encircle,  is  a  fissure, — part  of  the  great  fissure  of  Bichat, — 
by  which  the  pia  mater  enters  the  lateral  ventricle,  but  it  is  closed 
by  the  reflection  of  the  arachnoid  membrane  across  it. 

The  hippocampu$  nu^or  or  comu  Ammonis  is  the  large  pro-  h' — 
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campus  jection  into  the  floor  of  the  descending  part  of  the  lateral  ven* 
°^°''  tricle;  convex  on  the  surface  that  looks  into  the  Tentride, 
it  is  also  convex  externally,  but  concave  internally,  and  it 
is  curved  in  the  same  direction  as  the  cornu  of  the  ventricle : 
the  anterior  extremity,  larger  than  the  posterior,  presents,  ex- 
Pes.  ternallpr,  two  or  three  projections,  —  the  pes  hippocampi.  This 
body  IS  covered,  on  its  ventricular  surface,  by  the  medullary 
matter  which  invests  the  cornu,  and  is  continuous  with  tfaie 
.  posterior  part  oi  the  corpus  callosum.  The  Uenia  hippoooaaiqn 
H?ppoL  or  posterior  crus  of  the  fornix  extends  along  its  concave  margin^ 
campi.  ^^(  \^  gradually  becomes  smaller,  and  it  ends  anteriorly  in  its 
medullary  investment.  Cut  across  the  portions  of  the  corpus 
callosum  and  fornix,  which  remain  in  the  middle  line  above  the 
Telum  interpositura,  and  turn  them  aside  to  see  the  convolution 
of  the  corpus  callosum,  which  descends  around  the  crus  cerebri, 
bounds  externally  the  fissure  into  this  part  of  the  ventricle,  and 
forms  inferiorly  the  hippocampus  major,  by  its  projection  into 
the  inferior  cornu.  Turn  aside  the  tsenia  hippocampi*  and  re- 
move the  pia  mater  from  the  grey  matter  beneath  it,  and  the 
margin  of  the  grey  matter  contfuned  in  the  navietdar  fona  of 
the  convolution  has  a  notched  or  serrated  border,  which  has 
Fascia  \  been  named  the  corpus  denticulatum  or  fitseia  deniaia.  If  the 
denuu/  hippocampus  be  divided,  it  is  seen  to  be  formed  by  the  convo* 
lution  of  the  corpus  callosum^  which  projects  into  the  cornu ;  it 
is  covered  internally  by  medullary  matter,  and  into  its  centre 
projects  also  a  medullary  layer. 
FiffiiM  By  replacing  the  convolution  of  the  corpus  callosum  against 
SL^I'  the  crus  cerebri,  and  again  removing  it,  a  correct  knowledge 
will  be  obtained  of  the  formation  of  the  fissure  of  Bichat^  or 
great  horizontal  fissure  of  the  brain.  This  fissure  is  an  in- 
terval lefl,  in  the  development,  backwards,  of  the  hemispherest 
between  them  and  the  corpora  quadrigemina,  in  the  middle 
line,  and  between  them  and  the  crus  cerebri  and  optic  tha- 
lamus on  each  side.  It  consists  of  a  central  or  horizontal 
portion  between  the  corpus  callosum  and  fornix  above,  and  the 
tubercula  quadri^emina  below,  and  of  a  vertical  or  descending 
part,  on  each  side,  which  reaches  nearly  to  the  fissure  of  Syl- 
vius, and  it  is  bounded,  externally,  by  the  corpus  fimbriatum, 
and  convolution  of  the  corpus  callosum,  or  by  the  inner  part  of 
the  hemisphere ;  and,  internally,  by  the  crus  cerebri  and  optic 
thalamus.  Through  this  great  fissure  the  pia  mater  projects 
into  the  lateral  ventricle,  forming  in  the  centre  the  velum  inter- 
positum ;  and  the  lateral  portion  of  the  membrane,  corrugated 
and  irregular  at  its  margin,  is  the  plexus  choroides.  A  part  of 
the  same  fissure,  is  the  interval  in  the  lateral  ventricle,  between 
the  margins  of  the  fornix  and  the  optic  thalamus,  since,  if  the 
hemispheres  were  forcibly  pulled  forward,  the  fornix  would  be 
raised  with  them.  The  reflections  of  the  arachnoid  membrane 
in  the  cavity  of  the  ventricle,  as  before  said,  close  this  fissure. 
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The  velum  mierpatUum  is  the  central  part  of  the  fold  of  pia  Veium 
mater,  which  enters  the  brain  by  the  fissure  of  Btchat ;  it  is  ."^^ 
situated  beneath  the  fornix,  and  it  covers  the  interval  left 
between  the  optic  thalami :  it  is  triangular  in  shape,  the  base 
behind,  and  the  apex  in  front  in  the  foramen  of  Monro,  and  it 
divides  anteriorly  into  two  portions  which  join  the  plexus  cho- 
loides.  The  upper  surface  is  in  contact  with  the  fornix,  to 
which  it  gives  many  vessels,  which  were  cut  through  in  raising 
this  body;  the  under  surface  looks  to  the  third  ventricle,  of 
which  the  velum  forms  the  roof,  and  it  covers  a  part  of  the 
optic  tlialamus  of  each  side,  the  pineal  body,  and  the  veins  of 
Galen,  which  are  seen  through  it.  The  borders  are  connected 
to  the  plexus  choroides  by  a  thin  portion  of  membrane,  which 
passes  beneath  the  border  of  the  fornix.  The  plexus  cbaraides  Piexm 
of  each  side,  or  the  free  margin  of  the  fold  of  pia  mater  which  ^xxMet. 
enters  by  the  fissure  of  Bichat,  is  a  red,  somewhat  round,  fringed 
body,  which  extends  through  the  lateral  ventricle  from  the 
foramen  of  Monro  to  the  aperture  in  the  inferior  comu ;  its 
lower  portion  is  larger  than  the  anterior,  and  it  lies  on  the  optic 
thalamus,  by  the  side  of  the  fornix,  in  the  horizontal  portion  of 
the  ventricle,  and  on  the  hippocampus  major  in  the  descending 
portion ;  a  thin  fold  of  pia  mater  passes  bieneath  the  margin  of 
the  fornix  to  connect  It  to  the  velum  interpositum,  and  in  the 
foramen  of  Monro  it  joins  also  the  velum.  It  contains  arteries 
and  veins,  and  it  receives  veins  from  the  walls  of  the  ventricle ; 
from  its  anterior  part  emerges  a  vein  to  join  the  vein  of  Galen  of 
that  side.  Some  rounded  hard  bodies,  as  well  as  small  cysts,  are 
found  oftentimes  in  this  fold  of  vascular  membrane. 

The  tfeins  of  Galen  may  be  rendered  visible  by  blowing  them  VetM  of 
up  by  means  of  a  pipe  introduced  into  the  extremity  that  joins  ^***°' 
the  straight  sinus ;  there  is  one  for  the  right  and  one  for  the 
left  side,  and  each  commences  at  the  foramen  of  Monro,  by  the 
union  of  the  large  vein  from  the  corpus  striatum  with  one  from 
the  plexus  choroides ;  the  veins  then  run  side  by  side  to  the 
back  part  of  the  velum  interpositum,  and  they  usually  join  into 
one,  whidi  opens,  at  the  margin  of  the  tentorium,  into  the 
straight  sinus :  before  doing  so,  it  is  joined  by  a  vein  from  the 
upper  surface  of  the  cerebellum. 

Raise  the  vein  formed  by  the  union  of  the  veins  of  Galen ;  it  Canai  of 
is  enveloped  by  a  funnel-shaped  tube  of  the  arachnoid  mem«^^^^**' 
brane,  and  beneath  it  is  the  aperture  described  by  Bichat  as  the 
canal  by  which  the  arachnoid  membrane  enters  the  ventricles. 
Tlie  c€inal  of  Bichat^  situated  below  the  velum  interpositum  and 
the  veins  of  Galen,  and  above  the  pineal  body,  opens  in  front  of 
the  pineal  body,  but  below  it,  into  the  posterior  part  of  the  third 
ventricle  behind  the  plexus  choroides  of  this  ventricle:  this  will 
be  seen  when  the  velum  is  raised.  This  canal,  closed  in  the 
adult,  is  open  in  the  foetus,  and  the  arachnoid  membrane,  which 


ariet. 
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enters  by  it,  passes  into  the  third  ventricle,  which  it  lines  ;  then 
into  the  two  lateral  by  the  foramen  of  Monro,  and  into  the 
fiflh  by  the  aperture  of  communication  with  the  third ;  from  the 
third  it  is  prolonged  backwards  into  the  fourth,  from  which  it  is 
continued  into  the  sub-arachnoid  space  of  the  cord  by  the  aper- 
ture of  the  fourth  ventricle.  In  the  lateral  ventricle  the  serous 
membrane  envelopes  the  plexus  choroides ;  and  by  its  reflectioa 
from  one  margin  to  the  other  of  the  fissure  of  Bichat,  this  great 
aperture  into  the  lateral  ventricle  is  closed, 
pincc-  Raise,  with  care,  the  velum  interpositum,  without  removing 
''^  the  pineal  body  which  is  closely  surrounded  by  the  pia  mater ; 
and  on  its  under  surface  are  two  folds  of  membrane,  similar  to 
the  plexus  choroides  of  the  lateral  ventricles,  with  which  they 
join  in  front :  these  are  the  plexus  choroides  of  the  third  ventricle* 
The  third  ventricle  is  now  exposed. 
Third  The  third  ventricle,  or  interval  between  the  optic  thalami,  is 
cie.  '  situated  in  the  middle  line  of  the  cerebrum,  below  the  level  of 
the  other  ventricles,  with  all  of  which  it  communicates,  and  its 
floor  forms  part  of  the  base  of  the  brain ;  the  depth  of  the  cavity 
is  much  greater  before  than  behind,  in  consequence  of  the 
f^^'  obliquity  of  its  floor.  The  sides  of  the  ventricle  are  the  optic 
thalami ;  and,  stretching  across  the  centre  of  the  space  from 
one  to  the  other,  is  a  soft  grey  body,  —  the  si^  commissure.  This 
is  to  be  cut  through,  and  it  will  be  seen  that  the  upper  part  of 
each  lateral  boundary  is  the  optic  thalamus,  with  the  peduncles 
of  the  pineal  body  extending  along  it ;  but  the  lower  and  anterior, 
is  the  grey  substance  of  the  third  ventricle :  a  groove  separates 
the  two  portions.  The  roof  is  formed  by  the  velum  interpo- 
situm  and  fornix  ;  and  the  floor,  covered  by  the  grey  matter  of 
the  ventricle,  consists  of  a  narrow,  grooved  part,  behind,  which 
corresponds  to  the  locus  perforatus  between  the  crura  cerebri ; 
but  in  front  of  this  the  floor  is  hollowed  out,  and  is  placed  over 
the  corpora  albicantia,  tuber  cinereum,  and  infundibulum  ;  and 
still  anterior  to  this  is  the  lamina  cinerea,  inclined  obliquely 
downwards  and  backwards.  In  front  of  this  space  are  the 
descending  crura  of  the  fornix,  and  the  anterior  commissure* 
which  is  a  round,  white  cord,  situated  in  the  interval  between 
them  and  in  front  of  them  ;  and  behind  are  the  posterior  com- 
missure, pineal  body,  and  corpora  quadrigemina.  This  space, 
or  ventricle,  joins  anteriorly  the  lateral  ventricles  by  the  foramen 
of  Monro,  and  also  the  fiflh  ventricle,  in  the  foetus ;  inferiorly 
is  the  prolongation,  below  the  anterior  commissure,  into  the 
infundibulum,  or  the  iter  ad  infundibulum^  which  descends 
only  a  certain  way,  since  the  arachnoid  closes  it  below ;  and 
posteriorly  is  the  aqueduct  of  Sylvius,  or  iter  d  tertio  ad  quartum 
ventriculum,^^  an  aperture  which  leads  into  the  fourth  ventricle 
beneath  the  posterior  commissure  and  the  corpora  quadri- 
gemina. 
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The  ffrey  matter  of  the  third  ventricle  entirely  conceals  the  Grey  . 
crus  of  the  fornix,  which  descends  by  the  side  of  the  optic  ^^ee 
thalamus,  and  it  is  prolonged  along  these  to  the  septum  luci-  ^f^^^^^^ 
dum ;  it  is  also  continued  across  the  cavity  as  the  sofl  com-  cie. . 
inissure ;  below  it  is  continuous  with  the  tuber  cinereum,  with 
the  grey  matter  in  the  corpora  albicantia  and  their  commis- 
sure,  and  in  front  with  the  lamina  cinerea. 

The  pineal  body  or  conarium^  of  a  greyish  colour,  is  conical  Pine«i 
in  form ;  the  base  in  front  is  attached  to  its  peduncles,  and  the  "^^' 
apex  behind  is  free ;  it  is  situated  between  the  anterior  pair  of 
Che  tubercula  quadrigemina,  and  above  the  posterior  commissure; 
it  is  closely  enveloped  by  pia  mater,  except  below,  and  it  is 
attached  to  the  optic  thalami  by  two  medullary  processes,  —  the 
pedtincieSf  which  extend  along  the  upper  and  inner  part  of  the  Pcdun. 
thalami,  and  end,  anteriorly,  by  joining  the  descending  crura  of  °^^ 
the  fornix.    Two  other  crura  are  described  as  passing  vertically 
down  the  inner  part  of  the  optic  thalamus.     This  body  is  some- 
times hoUow,  the  interior  being  lined  by  a  thin  vascular  mem- 
brane, and  at  others  it  is  solid :  when  it  is  pressed  between  the 
fingers,  a  viscid  fluid  is  squeezed  from  it,  and  it  often  contains 
calcareous  particles. 

The  thalamus  opticus^  to  be  seen  on  that  side  on  which  the  '^^' 
inferior  cornu  has  been  dissected,  is  a  square-shaped  bodyucu*. 
which  assists  to  form  part  of  the  third  and  of  the  lateral  ven- 
tricles, and  it  is  sometimes  called  the  inferior  ganglion  of  the 
brain,  from  the  fact  of  the  fibres  of  the  crus  cerebri  being  in- 
creased in  number  afler  they  have  passed  through  it  in  their 
course  to  the  cerebrum.  The  upper  surface  forms  part  of  the 
floor  of  the  lateral  ventricle,  it  is  marked  by  a  tubercle  in  front, 
near  the  tsnia  semicircularis,  in  which  the  root  of  the  fornix 
arises,  and  it  is  covered  in  part  by  the  plexus  choroides  and  the 
margin  of  the  fornix.  The  under  surface  forms  a  portion  of  the 
roof  of  the  inferior  cornu,  and  it  is  joined  by  the  crus  cerebri ; 
the  inner  enters  into  the  third  ventricle,  the  lower  half  being 
covered  by  the  grey  matter  of  the  ventricle,  and  along  its  line 
of  junction  with  the  upper  surface  is  the  peduncle  of  the  pineal 
gland ;  the  crus  of  the  fornix  descends  also  along  this  surface  of 
the  optic  thalamus;  the  outer  surface  is  in  contact  with  the 
corpus  striatum  and  substance  of  the  hemisphere.  The  anterior 
extremity,  directed  inwards  to  the  middle  line,  looks  to  the 
foramen  of  Monro,  of  which  it  forms  the  posterior  limit,  the 
fornix  bending  round  it  to  form  the  anterior  part ;  the  posterior 
extremity,  from  the  obliquity  of  the  position  of  the  thalamus, 
looks  outwards  to  the  inferior  cornu,  and  it  has  on  its  surface 
two  small,  round,  but  prominent,  medullary  tubercles,  —  the  cor-  Conwra 
pora  geniculafyt,  to  which  the  optic  nerve  is  connected ;  they  ISuf"' 
are  named,  from  their  position,  corpus  geniculatum  internum  and 
externum^    These  bodies  are  grey  internally,  but  white  ester- 
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oally,  and  extending  towards  the  internal  is  a  medullary  band 
from  the  testes.  Raise  well  up  the  under  surface  of  the  optic 
thalamus  to  see  the  origin  of  the  optic  nerve  from  the  corpus 
geniculatum  externum,  by  one  medullary  band  which  passes 
then  onwards  above  the  corpus  geniculatum  internum  to  the 
nates,  and  by  another  band  from  the  corpus  geniculatum  in* 
temum;  the  nerve  is  also  connected  to  the  optic  thalamus. 
The  internal  structure  of  the  thalamus  and  corpus  striatum  will 
be  dissected  after  the  examination  of  the  commissures  and  crura 
of  the  fornix. 
Anterior  The  anterior  commissure  of  the  cerebrum  is  a  white  round 
miMure.  ^^^  placed  transversely  between  the  corpora  striata,  and  in 
front  of  the  third  ventricle ;  its  size  is  about  that  of  a  goose  quill, 
and  the  central  part  only  of  this  body  is  seen  in  the  third  ven- 
tricle between  the  crura  of  the  fornix,  in  front  of  which  it  is 
situated ;  the  posterior  part  is  free,  but  to  the  anterior  is  attached 
the  septum  lucidum ;  the  lateral  part  of  the  anterior  commissure 
has  been  seen  in  dissecting  the  base  of  the  brain,  and  the  corpus 
striatum  of  the  same  side.*  Each  lateral  half  passes  outwards 
through  the  inner  portion  of  the  grey  substance  of  the  corpus 
striatum,  and  below  or  through  the  anterior  radiating  fibres  of 
the  fibrous  cone ;  it  tlien  turns  outwards,  and  it  is  directed 
downwards  and  backwards  through  the  outer  mass  of  grey  sub- 
stance  of  the  corpus  striatum  external  to  the  tractus  opticus,  to 
which  it  is  nearly  parallel ;  it  then  perforates  the  outer  wall  of 
the  medullary  capsule  of  this  mass,  and  it  ends  in  diverging 
fasciculi  of  fibres  which  join  the  medullary  substance  of  the  roof 
of  the  inferior  cornu  of  the  middle  lobe,  and  some  reach  even  to 
the  posterior  lobe.  The  commissure  is  formed  of  fasciculi  of 
fibres  invested  with  a  cellular  sheath. 
Fottc-  "^G  posterior  commissure,  much  smaller  than  the  anterior,  is 
Com.  situated  between  the  posterior  part  of  the  optic  thalami,  above  * 
iniMurc.  the  aqueduct  of  Sylvius,  and  ben^th  the  pineal  body ;  on  each 

side  it  reaches  to  the  thalamus,  in  which  it  ends. 

Disicc-       To  trace  the  anterior  pillar  of  the  fornix,  carry  the  knife 

tion.      through  the  anterior  commissure  in  its  centre,  as  well  as  through 

the  prolonged  part  of  the  corpus  callosum ;  gently  separate  the 

hemisphere  from  the  opposite  one,  and  trace  the  crus  of  the 

fornix  down  through  the  grey  matter  of  the  third  ventricle  to 

the  corpus  albicans  ;  from  this,  fellow  it  upwards  in  the  substance 

of  the  inner  part  of  the  thalamus  to  the  projection  on  its  upper 

surface. 

crut  of       The  crus  of  the  fornix  commences  in  the  optic  thalamus  about 

Foraiz.  a  line  beneath  the  tubercle  on  its  upper  surface;  it  then  descends^ 

*  If  the  dissector  is  willing  to  forego  the  view  of  the  structure  of  the  cor- 
pus striatum  from  the  outside,  he  may  follow  the  anterior  commissure,  on  the 
side  in  which  the  corpus  striatum  is  untouched,  according  to  the  dissection 
given  in  a  note  to  page  40. 
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convex  backwards,  to  the  corpus  albicans,  and  it  makes  a  turn 
like  the  half  of  the  figure  of  eight  to  envelope  the  grey  matter 
in  this  body  ;  the  crus  is  then  diirected  forwards  and  upwards  in 
an  arched  fdrm»  with  its  convexity  forwards,  through  the  grey 
substance  on  the  side  of  the  optic  thalamus ;  disengaged  from 
this,  it  is  joined  by  the  medullary  bands  of  the  taenia  semicir- 
cularis,  and  of  the  peduncle  of  the  pineal  body  ;  each  crus  then 
turns  upwards  behind  the  anterior  commissure,  and,  in  front  of 
the  optic  thalamus,  it  unites  with  the  opposite  one  in  the  hori- 
zontal part  or  body  of  the  fornix,  which  has  been  seen. 

To  obtain  a  view  of  the  structure  of  the  optic  thalamus  and  dismc- 
corpus  striatum,  carry  a  vertical  incision  forwards,  from  the  cut,  ^'°"* 
to  expose  the  inferior  comu,  along  the  hemisphere,  and  close  to 
the  outer  side  of  these  bodies ;  then  make  successive  cuts  into 
them. 

These  sections  will  show  the  corpu$  striatum  divided  into  two  stmc- 
poirtions  by  the  white  fibres  passing  through  its  centre ;  the  upper  Ihrcor. 
portion  is  large  in  front  and  pointed  behind;  and  the  lower p"**'^- 
contained  in  its  capsule,  is  oval  in  shape,  and  it  extends  as  far  and  op. 
back  as  the  posterior  extremity  of  the  optic  thalamus;  the  outer  ||^^^*' 
wall  of  tlie  capsule  is  removed  by  this  section,  but  the  upper 
and  lower  boundaries  remain,     llie  anterior  commissure  per- 
forates the  outer  wall  of  the  capsule,  after  passing  through  the 
grey  matter  contained  in  it.    The  optic  thcdamus  is  formed  in  its 
upper  and  internal  parts  by  layers  of  grey  and  white  substance, 
and  between  the  upper  two  of  these  is  the  band  of  origin  of  the 
crus  of  the  fornix ;  in  a  hardened  brain  these  layers  can  be 
traced  to  be  continuous  with  the  expansion  of  the  fillet,  with 
the  superior  peduncle  of  the  cerebellum,  and  with  the  band 
from  the  corpus  geniculatum  internum.     The  lower  and  outer 
port  is  medullary,  and  consists  of  the  fibres  from  the  upper  part 
'of  the  crus,  which  ascend  through  this  body,  and  then  radiate 
from  it  in  the  fibrous  cone. 

Cut,  vertically,  through  the  centre  of  the  optic  thalamus  of  dusoc- 
each   side,  and  remove,  from  the  corpora  quadrigemina  and^^"* 
cerebellum  that  remain  united,  the  whole  of  the  cerebrum  in 
front  of  the  incision  :  take  away  the  pia  mater  from  the  surface 
of  the  corpora  quadrigemina,  if  it  is  not  done. 

The  corpora  quadrigemina  or  optic  lobes,  four  rounded  bodies,  corpora 
a  pair  being  on  each  side  of  the  middle  line,  are  on  the  upper  Jemlna. 
aurfiice  of  the  crura  cerebri,  and  in  front  of  the  pons ;  a  groove 
in  the  middle  line  separates  the  two  bodies  o^  the  right  side 
from  that  of  the  leA,  and  there  is  a  second  one  which  is  trans- 
verse^ between  the  anterior  and  posterior  pair.     The  anterior 
pahf — theiuillef,  larger  than  the  posterior  and  oUong  from  before  Kates, 
backwards,  send  forwards,  on  each  side,  a  medullary  band  to 
jobi  the  optic  thalamus  and  the  optic  nerve ;  and  it  is  continued 
above  the  corpus  geniculatum  internum.    The  posterior  pair, — 
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Testes,  the  testes,  smaller  than  the  preceding,  and  round,  are  whiter  in 
colour,  and  on  each  side  is  a  medullary  band  sent  forwards 
beneath  the  corpus  geniculatum  internum  to  blend  with  the 

meiia.  optic  thalamus.  A  vertical  process  —  the  columeiia  —  extends 
backwards,  from  the  interval  between  the  testes  to  the  valve  of 
Vieussens.  These  bodies  are  four  round  masses  of  grey  sub* 
stance,  placed  above  the  iter  k  tertio  ad  quartum  Tentriculum^ 
and  on  the  process  of  the  fillet  that  passes  inwards  to  join  a 
similar  process  of  the  opposite  side. 

Fillet  of      On  each  side  of  the  corpora  quadrigemina  is  a  triangular 

the  oil-  pQ,.f  {q,^  q£  medullary  substance,  the  apex  of  which  is  above  at 
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Body. 


the  testes,  the  base,  below,  marked  by  a  line  that  separates  it 
from  the  crus  cerebri.     The  anterior  side  is  the  band  from  the 
testes  to  the  optic  thalamus,  and  the  posterior  is  marked  by  the 
superior  peduncle  of  the  cerebellum.     This  portion  of  medullary 
substance  is  continuous  with  the  /illet  or  band  of  the  olivary 
bodyy  which  escapes  from  the  pons  between  the  superior  and 
lateral  peduncles  of  the  cerebellum,  and,  afler  sending  inwards 
a  process  beneath  the  corpora  quadrigemina,  over  the  fibres  of 
the  superior  peduncle  of  the  cerebellum,  to  join  a  similar  one 
from  the  opposite  side,  it  passes  forwards  into  the  optic  thala* 
mus,  and  joins  the  radiating  fibres  of  the  fibrous  cone :  this  can 
be  traced  only  in  a  hardened  and  prepared  brain. 
sectioa       A  horizontal  section  of  the  other  crus  cerebri  may  now  be 
eras  ce.  made,  to  see  the  disposition  of  the  fasciculi  of  fibres  from  the 
rebri.     medulla  oblongata  on  each  side  of  the  locus  niger ;  those  on  the 
upper  surface  of  the  crus,  from  the  lateral  part  of  the  medulla, 
are  more  numerous  than  those  oh  the  under,  from  the  pyramid, 
and  they  join  directly  the  optic  thalamus  ;  whilst  those  below 
the  locus  niger  pass  upwards  to  the  corpus  striatum.     The  con* 
vexity  of  the  locus  niger,  and  its  position  nearer  the  inner  than 
the  outer  side  of  the  crus,  are  also  visible. 
Dissec.       Remove  the  pia  mater  from  the  surface  of  the  cerebellum, 
^^^"'      but  with  great  care  from  the  median  fissure  on  the  under  sur* 
face;  pass  the  handle  of  the  knife  in  the  horizontal  fissure  between 
the  upper  and  under  surfaces  of  the  cerebellum,  round  to  the 
median  fissure  behind. 
Cerebei.      The  cerebellum  or  little  brain  is  elongated  transversely,  and 
'"'°'      therefore  its  greatest  measurement^  which  is  about  four  inches, 
is  from  side  to  side ;  it  is  situated  in  the  inferior  occipital  fossae 
of  the  base  of  the  skull,  and  beneath  the  tentorium  cerebelli 
which  separates  it  from  the  cerebrum;  and,  like  the  cerebrum, 
it  is  divided  into  a  right  and  a  lefl  hemisphere  by  a  fissure  at 
the  back,  into  which  the  falx  cerebelli  is  received ;  as  well  as  by 
a  deep  sulcus  on  the  under  surface.    The  upper  surface,  raised 
in  the  centre,  but  sloped  off  obliquely  to  the  sides,  is  separated 
from  the  under  by  the  horizontal  fissure,  which  is  wide  in  front* 
for  the  reception  of  the  peduncles  of  the  cerebellum,  but  narrow 
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the  horizontal  section  made  in  the  one  hemisphere ;  it  occupies 
the  centre  of  the  cerebellum,  it  sends  processes  from  its  cir- 
cumference to  the  different  laminae  that  cover  it»  and,  in  fronts 
the  peduncles  to  connect  the  cerebellum  to  the  cerebrum,  pons, 
and  medulla  oblongata ;  in  its  centre  is  contained  the  carpiu  corpuv 
dentatum  or  rhondHrideum^  which  resembles  that  in  the  medulla  tuow*' 
oUongata  in  structure,  since  it  is  a  partial  capsule  formed  by  an 
undulating  line  of  grey  or  brown  matter,  interrupted  in  front ; 
and  it  contains  an  'orange-white  nucleus  that  is  continuous, 
anteriorly,  where  the  capsule  is  deficient,  with  the  superior 
peduncle  of  the  cerebellum.  This  body  measures  three  quarters 
of  an  inch  from  before  backwards,  and  about  half  an  inch  from 
side  to  side,  but  its  depth  is  much  less :  it  reaches  internally  to 
the  inner  border  of  the  medullary  centre,  and,  behind,  to  about 
two  lines  from  the  horizontal  fissure  that  divides  the  upper  from 
the  under  surface  of  the  cerebellum  ;  numerous  veins  are  found 
in  it,  and  it  has  been  called  the  ganglion  of  the  cerebellum  by 
Gall :  a  vertical  section  may  be  made  of  it  in  the  opposite 
hemisphere.  The  large  processes  that  pass  in  front  from  thia 
centre  are  called  superior,  middle,  and  inferior  peduncles  of  the 
cerebellum. 

The  nqxriar  peduncles^  or  processus  ad  cerebrum^  commonly  superior 
called  processus  ad  testes^  are  rather  flat,  they  form  part  of  the  Xvt^^ 
roof  of  the  fourth  ventricle,  and  the  fibres  are  continuous  behind 
with  the  medullary  centre,  as  well  as  with  those  of  the  nucleus 
of  the  corpus  dentatum  ;  each  extends  forwards  to  the  posterior 
part  of  the  corpora  quadrigemina,  and  it  then  dips  downwards 
and  inwards  beneath  these  bodies,  and  the  band  of  the  fillet,  to 
readi  the  thalamus  opticus  in  which  the  fibres  expand.     Be- 
tween the  processes  of  opposite  sides  is  a  thin  medullary  mem- 
brane,— the  anterior  meduUary  velum  or  valve  of  Vieussens  ;  it  is  Anterior 
pointed  in  front  and  connected  to  the  posterior  part  of  the  u^vei 
corpora  quadrigemina,  to  which  it  is  joined  by  a  small  vertical  ^"*"' 
process ;  and  it  is  wide  and  expanded,  behind,  at  its  junction 
with  the  posterior  medullary  velum  and  medullary  substance  on 
the  under  surface  of  the  vermiform  process ;   a  part  of  this 
proceJBs  may  be  removed  to  see  this.    The  fourth  nerve  of  each 
aide  arises  from  its  anterior  extremity,  and  it  forms  a  part  of 
the  roof  of  the  fourth  ventricle.     The  middle  peduncle^  or  prO'  Middle 
cessus  ad  poniem^  commonly  named  the  crus  cerebelli,  is  the  d& ""' 
largest  of  the  peduncles,  it  ascends  for  a  short  way  nearly 
parallel  to  the  superior,  and  then  turns  outwards  and  forwards  to 
the  pons,  whose  transverse  fibres  are  formed  by  it ;  and  its 
fibres  arch  over  the  ascending  or  longitudinal  fibres  of  the  crus 
cerebri.     The  inferior  peduncky  processus  ad  medullam^  or  resti-  inferior 
from  body,  passes  downwards  and  backwards  to  the  medulla,  on  Pedun- 
each  side  of  the  fourth  ventricle,  and  it  will  be  more  fully  seen 
in  the  fourth  ventricle. 
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DiMecV     Divide  the  superior  vermiform  process  through  its   centre» 
tion.      ^j.  ^^  ^^^  gjjg  ^f  -^  ^^^  ^^^  fourth  ventricle  is  exposed  by 

pulling  away  from  each  other  the  halves  of  the  cerebellum. 
Fourth       The  fourth  ventricle  is  a  lozenge-shaped  space  at  the  back 
de*^^'  of  the  medulla  oblongata  and  pons,  and  it  results  from  the 
lateral   divergence  of  the   posterior  pyramids  and    restiform 
bodies  to  reach   the  cerebellum,  instead  of  being  continued 
vertically  upwards  in  the  middle  line,  as  the  odier  portions  of 
Bound,   the  medulla.     The  upper  angle  of  the  lozenge,  reaching  as  high 
"^^^'     as  the   upper  border  of  the  pons^   is  between  the  superior 
peduncles,  and  in  it  is  the  aperture  of  communication  with 
the  third  ventricle ;  the  lower  angle  is  between  the  restiform 
and  pyramidal  bodies,  and  the  aperture  from  this  ventricle  to 
the  subarachnoid  space  is  found  in   this  part.     The  roof  of 
the  cavity  is  raised  in  the  middle,  opposite  the  vermiform  pro- 
cess, and  the  two  medullary  vela  are  inclined  obliquely  towards 
each  other,  and  the  section  now  made  shows  it  to  be  formed  in 
front  by  the  anterior  medullary  velum  or  valve  of  Vieussena 
which  looks  downwards ;  below  this,  by  the  inferior  medullary 
velum  which  looks  forwards,  and  joins  above  the  anterior ;  thea 
by  the  medullary  surface  of  the  nodule  of  the  vermiform  pro- 
cess ;'and,  lastly,  by  the  fibrous  membrane  between  the  medulla 
oblongata  and  cerebellum.     The  floor  is  vertical,   and  it  in 
formed  by  the  posterior  surface  of  the  medulla  oblongata  and 
pons ;  it  is  bounded  below  on  each  side  by  the  restiform  body 
and  posterior  pyramid,  and,  above  this,  by  the  superior  peduncle: 
tliese  bodies  inclose  with  Uiose  of  the'opposite  side,  the  lozenge- 
shaped  space  of  the  fourth  ventricle.  In  the  centre  of  the  space 
is  a  median  groove,  which  ends  below  in  a  point,  and  which, 
caunui  from  some  resemblance  to  a  writing  pen,  is  called  cctkmnu 
^SSt^  scriptoritUf    the  median  groove  of  this  represents  the  shaft:, 
its  lower  termination   in  a  cul^de-tae  beneath  the   posterior 
pyramids,  the  point  of  the  pen,  and  the  lateral  striae,  the  barbs. 
On  each  side  of  the  median  groove  is  a  cylindrical  elevation 
which  ascends  from  opposite  the  decussation  of  the  pyramids^ 
and  it  is  formed  by  the  fibres  of  the  lateral  part  or  tract  of  the 
cord,  which   pass  to  the  floor  of  the  fourth  ventricle,  before 
they  enter  the  pons ;  these  bodies  are  wider  in  the  centre  of  the 
fourth  ventricle  than  in  either  the  upper  or  lower  part,  and  they 
are   continued  upwards  through    the  pons   to   the    thalami. 
Crossing  inwards  round  the  restiform  bodies,   are  the  strise 
before  alluded  to ;  they  are  some  filaments  of  ongin  of  the 
portio  mollis  of  the  seventh  nerve  from  the  grey  matter  of  the 
fourth  ventricle.     The  surface  of  the  floor  of  the  fourth  ventricle 
18  covered  by  a  thin  layer  of  medullary  matter,  and  through  it 
h  seen  the  grey  matter  diffused  over  the  lozenge-shaped  space 
of  the  floor ;  this  is  a  continuation  of  the  grey  matter  of  the 
cord,  and  it  is  lefl  exposed  by  the  divergence  of  the  poaterior 
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the  horizontal  section  made  in  the  one  hemisphere ;  it  occupies 
the  centre  of  the  cerebellum,  it  sends  processes  from  its  cir- 
cumference to  the  different  laminae  that  cover  it»  and,  in  front, 
the  pedundes  to  connect  the  cerebellum  to  the  cerebrum,  pons, 
and  medulla  oblongata ;  in  its  centre  is  contained  the  carpus  corput 
deniaium  or  rhomboideum^  which  resembles  that  in  the  medulla  tuni^' 
oblongata  in  structure,  since  it  is  a  partial  capsule  formed  by  an 
undulating  line  of  grey  or  brown  matter,  interrupted  in  front ; 
and  it  contains  an  'orange* white  nucleus  that  is  continuous, 
anteriorly,  where  the  capsule  is  deficient,  with  the  superior 
peduncle  of  the  cerebellum.  This  body  measures  three  quarters 
of  an  inch  from  before  backwards,  and  about  half  an  inch  from 
side  to  side,  but  its  depth  is  much  less :  it  reaches  internally  to 
the  inner  border  of  the  medullary  centre,  and,  behind,  to  about 
two  lines  from  the  horizontal  fissure  that  divides  the  upper  from 
the  under  surface  of  the  cerebellum ;  numerous  veins  are  found 
in  it,  and  it  has  been  called  the  ganglion  of  the  cerebellum  by 
Gall :  a  vertical  section  may  be  made  of  it  in  the  opposite 
hemisphere.  The  large  processes  that  pass  in  front  from  thia 
centre  are  called  superior,  middle,  and  inferior  peduncles  of  the 
cerebellum. 

The  superior  pedundety  or  processus  ad  cerebrumf  commonly  superior 
called  processus  ad  iestes,  are  rather  flat,  they  form  part  of  the  fi^"°" 
roof  of  the  fourth  ventricle,  and  the  fibres  are  continuous  behind 
with  the  medullary  centre,  as  well  as  with  those  of  the  nucleus 
of  the  corpus  dentatum  ;  each  extends  forwards  to  the  posterior 
part  of  the  corpora  quadrigemina,  and  it  then  dips  downwards 
and  inwards  beneath  these  bodies,  and  the  band  of  the  fillet,  to 
readi  the  thalamus  opticus  in  which  the  fibres  expand.     Be- 
tween the  processes  of  opposite  sides  is  a  thin  medullary  mem- 
brane,— the  anterior  mtduUary  velum  or  valve  of  Vieussens  ;  it  is  Anterior 
pointed  in  front  and  connected  to  the  posterior  part  of  the  ur^^vei 
corpora  quadrigemina,  to  which  it  is  joined  by  a  small  vertical  *"°^' 
process ;  and  it  is  wide  and  expanded,  behind,  at  its  junction 
with  the  posterior  medullary  velum  and  medullary  substance  on 
the  under  surface  of  the  vermiform  process ;   a  part  of  this 
process  may  be  removed  to  see  this.    The  fourth  nerve  of  each 
side  arises  from  its  anterior  extremity,  and  it  forms  a  part  of 
the  roof  of  the  fourth  ventricle.     The  middle  pedunclCf  or  pro*  Middle 
eessus  ad  poniem,  commonly  named  the  crus  cerebelli,  is  the  de^""' 
largest  of  the  peduncles,  it  ascends  for  a  short  way  nearly 
parallel  to  the  superior,  and  then  turns  outwards  and  forwards  to 
the  pons,  whose  transverse  fibres  are  formed  by  it ;  and  its 
fibres  arch  over  the  ascending  or  longitudinal  fibres  of  the  crus 
cerebri.     The  inferior  peduncle,  processus  ad  meduUaniy  or  resti-  inferior 
from  body,  jpasses  downwards  and  backwards  to  the  medulla,  on  Pedun- 
each  side  of  the  fourth  ventricle,  and  it  will  be  more  fully  seen  ^^^* 
in  the  fourth  ventricle. 
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THE   BASE   OF    THE   SKULL,    WITH    THE   DURA    MATER 

AND    NERVES. 

Diu'cc.  After  the  completion  of  the  brain,  return  to  the  examination 
tioa.  Qf  (he  jm-Q  mater,  and  sinuses  in  the  base  of  the  skull,  as  well 
as  the  apertures  by  which  the  nerves  pass  from  the  cranium ; 
raise  the  head  with  blocks,  and  fasten  the  tentorium  near  its 
natural  position  by  two  or  three  stitches.  The  dissector  should 
be  provided  with  the  base  of  a  skull  for  this  dissection. 
Tcnto-  The  tentorium  cerebeili  is  an  almost  horizontal  partition 
j^y(^\ii;^' between  the  cerebrum  and  cerebellum,  and  it  supports  the 
posterior  lobes  of  the  cerebrum,  which,  alone,  rest  on  it.  The 
posterior  or  attached  margin  is  convex ;  it  is  much  larger  in 
extent  than  the  free  one,  and  it  contains  the  lateral  and  the 
superior  petrosal  sinus  of  each  side ;  each  half  of  this  border 
adheres  to  the  transverse  groove  on  the  inner  surface  of  the 
occipital  bone,  to  the  inferior  angle  of  the  parietal,  to  the  ridge 
or  upper  border  of  the  petrous  portion  of  the  temporal,  and  to 
the  posterior  clinoid  process  of  the  sphenoid  bone.  The  anterior^ 

or  free  margin  is  concave^  and  it  is  separated  from  the  body  of 

the  sphenoid  bone  by  an  interval,  in  whidi  is  placed  the  pons 
Varolii ;  this  border  is  fixed  in  front  to  the  anterior  clinoid  pro- 
cess of  each  side  by  a  narrow  pointed  slip,  which  passes  over 
the  attachment  of  the  convex  border  to  the  posterior  process^ 
and  assists  to  form,  laterally,  the  fossa  for  the  pituitary  body : 
the  third  nerve  lies  in  the  interval  between  the  attachments  of 
the  pointed  extremities  of  the  two  borders  to  the  clinoid  pro- 
cesses. The  upper  surface  in  the  natural  state  of  parts,  is 
convex  along  the  middle  line,  and  it  is  maintained  in  this  posi- 
tion bv  the  falx  which  is  connected  to  it ;  the  posterior  cerebral 
lobes  lie  on  it.  The  under  surface  is  concave,  and  in  contact 
with  the  cerebellum.  Along  the  centre  is  the  straight  sinus 
which  reaches  back  to  the  torcular  Herophili,  and  in  its  cir- 
cumference is  a  portion  of  the  lateral  sinus  of  each  side,  as  well 
as  the  superior  petrosal  sinus  of  each  side.  Cut  through  the 
stitches,  raise  the  tentorium,  and  beneath  it  is  the  fold  of  the 
falx  cerebeili. 
Falx  ce-  The  falx  cerebeili  is  a  fold  of  the  dura  mater,  that  resembles 
rcbeUi.  1]^^  fg]^  cerebri,  except  that  it  is  so  much  smaller ;  the  base  of 
the  fold  is  directed,  like  that  of  the  falx  cerebri,  to  the  tento- 
rium, and  the  apex  is  below,  at  the  foramen  magnum  of  the  occi- 
pital bone,  to  each  side  of  which  it  sends  a  small  slip.  Tlie 
anterior  border  projects  into  the  interval  between  the  hemi- 
spheres of  the  cerebellum,  whilst  the  posterior  is  fixed  to  the 
part  of  the  vertical  crest  of  the  occipital  bone,  below  the  trans- 
verse ridge.  The  sides  are  in  contact  with  the  surfaces  of  the 
hemispheres,  and  the  occipital  sinuses  are  contained  in  the  fold. 
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divisions  of  the  cord  from  the  middle  h*ne.  At  the  upper  part 
of  the  floor,  and  in  the  line  of  union  of  the  superior  peduncle 
with  it,  is  a  line  of  very  dark  substance.  Tliis  ventricle  is  con- 
tinuous, above,  with  the  third  ventricle  by  the  aqueduct  of 
Sylvius,  and  with  the  sub-arachnoid  space  by  the  aperture  in  its 
lower  part ;  the  arachnoid  membrane  of  one  is  prolonged  into 
the  other.  In  the  fourth  ventricle  is  a  plexus  choroides  for  each  piexui 
side,  similar  to  those  in  the  lateral  ventricle  ;  each  is  attached  to  ^^^^ 
the  pia  mater  that  closes  the  cavity  below,  it  passes  upwards 
and  outwards  over  the  restiform  body,  and  enlarges  beneath  the 
pneumo-gastric  nerve,  and  it  ends,  at  this  spot,  in  contact  with 
the  flocculus. 

The  posterior  pyramid,  placed  nearer  the  middle  line  than  the  Poite-  > 
restiform  body,  is  continuous  above  with  this  body,  and. below ^1^^' 
it  extends  down  the  posterior  part  of  the  cord  on  each  side  of 
the  posterior  median  fissure ;  it  is  about  two  lines  wide,  it  is 
separated  from  the  restiform  body  by  a  slight  depression  ;  and, 
at  the  point  of  divergence  from  the  middle  line,  and  over  the 
point  of  the  calamus,  each  is  slightlv  enlarged  in  size,  but  it 
becomes  gradually  smaller  above  this,  and  joins  the  restiform 
body. 

The  restiform  bodies,  now  also  more  fully  exposed  than  when  nciU- 
dissecting  the  medulla  oblongata,  are  two  white  cords,  one  on  §^ 
each  side  of  the  fourth  ventricle  which  they  bound  below ;  they 
are  roundish  in  shape,  and  are  joined  by  the  fibres  of  the 

E»terior  pjrramid,  as  well  as  by  the  fibres  from  the  front  and 
teral  part  of  the  cord :  each  is  continued  up  to  the  cerebellum* 
A  little  below  the  olivary  body  the  restiform  is  slightly  increased 
in  size,  and  when  it  •  is  cut  mto,  it  is  seen  to  contain  a  grey 
substance,  —  the  grejf  tubercle  of  Rolando,  the  continuation  up*  q^^  . 
wards  of  the  lateral  portion  of  the  grey  substance  of  the  cord.    J^^S^* 

The  general  commissure  of  the  cerebellum,  or  median  lobe^  landa ' 
consisting  of  the  superior  and  inferior  vermiform  processes,  is  stmc 
seen,  by  the  incision  through   the  centre,   to  be  formed  of  ul!^Qe. 
laminte  with  a  grey  exterior  and  a  white  interior,  as  in  thej^^l,^ 
other  portions  of  the  cerebellum.     The  medullary  centre  of  the  missure. 
middle  lobe,  continuous  on  each  side  with  that  of  the  hemi- 
spheres, extends  below  into  the  roof  of  the  fourth  ventricle, 
partly  enveloping  the  anterior  extremity  of  the  inferior  vermi- 
form process ;  and  it  gives  off,  above,  two  primary  portions,  one 
for  the  upper  and  one  for  the  lower  vermiform  process,  which 
subdivide  into  secondary  processes,  and  these  again  into  smaller 
ones,  which  are  distributed  to  tlie  laminae  of  the  vermiform 
process. 

The  fibres  of  the  brain  can  be  traced  only  in  a  brain  that  has 
been  hardened ;  but  should  the  dissector  wish  to  follow  them  in 
a  prepared  brain,  he  will  find  ample  directions,  and  a  detailed 
and  accurate  description  of  them,  in  the  essays  of  Reil. 
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it  corresponds  to  the  line  of  union  of  it  and  the  falx  cerebri.  It 
is  of  a  triangular  shape ;  it  is  joined  in  front  bj  the  inferior 
longitudinal  sinus,  by  the  veins  of  Galen^  which  come  from  the 
interior  of  the  brain,  and  it  receives  also  some  smalt  veins  fronn 
the  posterior  part  of  the  cerebrum  and  upper  part  of  the  cere- 
bellum. Its  opening  into  the  torcular  Herophili  is  sometimes 
double, 
longitu-  '^^^  inferior  Umgiiudinal  sinus  is  very  small,  and  it  is  con- 
dinai  tained  in  the  free  or  concave  margin  of  the  falx,  of  which  it 
occupies  about  the  posterior  half;  it  receives  blood  from  the 
falx,  and  opens  into  the  straight  sinus.  The  superior  longi- 
tudinal sinus  has  been  already  dissected. 
ocdpitai  The  occipital  sinuses  are  two  small  sinuses  in  the  falx  cere> 
^^"^  belli.  They  commence  by  the  sides  of  the  foramen  magnum, 
and  sometimes  they  unite  with  the  lateral  sinuses ;  pass  a  probe 
into  them  from  above,  and  cut  them  open.  They  receive  veins 
from  the  dura  mater  that  lines  the  occipital  fossae^  and  they 
open  into  the  torcular  Herophili. 
Lateral  The  lateral  sinuits  appear  to  be  the  continuation  of  the 
torcular  Herophili,  and  they  are  the  channels  by  which  the  blood 
collected  at  this  point  is  carried  from  the  skull.  They  extend 
fi'om  the  occipital  protuberance  to  the  foramen  lacerum  jugulare, 
and  they  end  in  the  internal  jugular  vein  ;  lay  open  the  sinuses  ; 
die^  are  smaller  at  their  commencement  than  at  their  termi- 
nation, and  the  right  is  usually  larger  than  the  lefl.  Each  sinus* 
in  its  course  to  the  foramen  lacerum,  is  very  flexuous,  and 
makes  two  turns,  one  on  the  inferior  angle  of  the  parietal  bone, 
and  the  other  on  the  jugal  eminence  of  the  occipital  bone.  l€ 
first  passes  horizontally  outwards  on  the  occipital  bone,  then  on 
the  inferior  angle  of  the  parietal ;  it  now  descends  almost  ver- 
tically on  the  mastoid  portion  of  the  temporal  bone,  and  it 
lastly  passes  forwards  on  the  occipital  to  reach  the  foramen. 
In  its  course^  it  receives  the  superior  petrosal  sinus  opposite  the 
upper  border  of  the  petrous  portion  of  the  temporal  bone,  some 
small  veins  from  the  cerebrum  and  cerebellum,  and  oflentimes 
a  small  vein  by  the  mastoid  foramen,  and,  as  it  is  passing  from 
the  skull,  it  is  joined  by  the  inferior  petrosal  sinus.  The  foramen 
lacerum  jugufare  is  subdivided  into  three  distinct  portions  by 
processes  of  the  dura  mater,  which  are  attached  to  projections 
seen  along  the  margins  in  the  dried  bones ;  the  posterior  one, 
the  largest,  gives  passage  to  the  jugular  vein  ;  the  anterior,  the 
smallest,  to  the  inferior  petrosal  sinus ;  and  the  middle  to  the 
divisions  of  the  eighth  nerve,  which  again  perforate  the  dura 
mater  through  smaller  openings.  If  the  inferior  petrosal  sinus 
be  laid  open,  and  if  a  probe  is  passed  into  it,  as  well  as  into  the 
lateral  sinus,  it  will  be  seen  that  these  sinuses  are  united  only  at 
the  lower  border  of  the  foramen,  or  where  the  sinus  ends  in  the 
internal  jugular  vein. 
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The  eoBcenunu  sinus,  so  named  from  the  reticulated  structure  cavcr- 
of  its  interior,  is  placed  by  the  side  of  the  body  of  the  sphenoid  ^^ 
bone,  and  it  is  formed  by  the  dura  mater  dividing  into  two 
layers,  one  of  which  lines  the  surface  of  bone  that  corresponds 
to  the  sinusy  and  the  other  is  stretched  across  the  hollow,  on  the 
side  of  the  body  of  the  sphenoid,  at  some  distance  from  the  bone, 
and  it  forms  the  outer  wall  which  contains  some  nerves  and 
veins.  The  space,  or  sinus  included  in  the  separation  of  these 
two  layers,  extends  from  the  posterior  clinoid  process  and  tip  of 
the  petrous  portion  of  the  temporal  bone  to  the  sphenoidal 
fissure  in  front.  Open  the  sinus,  on  the  lefl  side,  by  an  incision 
through  the  outer  boundaiy,  a  little  in  front  of  the  posterior 
dinoid  process,  and  external  to  it :  this  is  to  be  done  without 
injuring  the  small  fourth  nerve  contained  in  this  portion  of  dura 
mater.  Tlie  irregular  space  of  the  sinus  is  larger  behind  than 
before,  and,  in  the  cavity,  are  many  shreds  of  fibrous  tissue  with 
small  arteries.  The  internal  carotid  artery  passes  through  the 
space  firom  behind  forwards ;  it  makes  a  remarkable  curve  in  it, 
and  on  the  outer  side  of  tlie  artery  is  the  sixth  nerve  which 
enters  the  posterior  part  of  the  space  ;  the  artery  and  nerve  are 
not  in  contact  with  the  blood  of  the  sinus,  since  the  thin  lining 
membrane  of  the  cavity  is  reflected  around  them,  in  the  same 
way  as  the  serous  membranes  of  other  cavities  around  the 
▼iscera  that  are  contained  in  them.  In  the  outer  wall  of  the 
sinus  are  the  third  and  fourth  nerves,  and  the  ophthalmic 
division  of  the  fifth :  these  lie  in  the  dura  mater,  and  are 
provided  with  fibrous  sheaths  from  it.  This  sinus  receives,  in 
front,  the  ophthalmic  vein,  and  some  small  veins  from  the  under 
snrfiice  of  the  cerebrum  perforate  the  outer  wall ;  it  communi- 
cates with  the  one  of  the  opposite  side  by  the  circular  sinus, 
and  posteriorly  with  the  lateral,  by  the  petrosal  sinuses.  The 
probe  should  be  passed  into  these  different  sinuses  as  they  are 
described. 

The  dreular  sinus  of  Ridley  consists  of  two  portions  that  circuiar 
reach  from  the  cavernous  sinus  of  one  side  to  that  of  the  other;  ^'^""'' 
one  passes  in  front  of  the  pituitary  body,  and  the  other  behind 
it ;  they  receive  small  veins  from  the  pituitary  body,  and  they 
allow  the  blood  in  the  cavernous  sinus  to  pass  freely  from  one 
side  to  the  other.  These  are  destroyed  by  the  removal  of  the 
pituitary  body. 

The  transverse  or  basiietr  sinus,  named  from  its  position  across  Trans- 
the  basilar  process  of  the  occipital  bone,  is  on  a  level  with  the  s!?,]^. 
point  of  the  petrous  portion  of  the  temporal  bone,  and  the 
posterior  angle  of  the  cavernous  sinus  appears  to  be  prolonged 
mto  it.     A  second  transverse  sinus  is  sometimes  found  lower 
down  on  the  basilar  process. 

The  stq9erior  peirosai  sinus  extends  backwanis  from    the  superior 
cavernous  to  the  lateral  sinus ;  it  is  contained,  at  first,  in  the  SSmn!*^ 
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process  of  dura  mater,  which  lies  above  the  fifth  nerve,  then  in 

a  groove  on  the  upper  angle  of  the  petrous  portion  of  the 

temporal  bone,  and  it  joins  the  lateral  sinus  where  it  touches  the 

mastoid  portion  of  the  temporal  bone.     It  receives  a  small  vein 

from  the  cerebellum. 

Inferior       The  inferior  petrosal  sinus,  shorter  in  extent  than  the  superior^ 

^mSaf  lies  in  the  angle  of  union  of  the  petrous  portion  of  the  temporal 

bone  and  tlie  basilar  process  of  the  occipital,  and  at  the  foramen 

jugulare  it  passes  through  the  anterior  of  the  three  spaces  into 

which  the  aperture  is  divided  by  the  dura  mater ;  it  is  then 

continued  downwards  on  the  outer  and  anterior  surface  of  the 

pneumo-gastric  nerve,  between  it  and  the  glosso-pharyngeal,  to 

open  into  the  lateral  sinus,  as  this  ends  in  the  internal  jugular 

vein,  close  below  the  foramen.     The  course  of  this  sinus  is 

sometimes  external  to  the  sixth  nerve,  and  at  others  internal  to 

it.     A  small  vein  from  the  exterior  of  the  skull  passes  through 

the  foramen  lacerum  basis  cranii  to  open  into  tlie  front  of  it. 

oTthe^      The  arteries  that  supply  the  dura  mater  with  blood  are  named 

Dura  I    meningeal,  and  they  are  anterior,  middle,  and  posterior,  according 

^^^^'    as  they  appear  in  the  anterior^  middle,  or  posterior  fossa  of  the 

Me^in^'  base  of  the  skull.     The  anterior  meningeal  are  very  small,  and 

geaJ.       are  derived  from  the  anterior  and  posterior  ethmoidal  arteries ; 

these  are  distributed  to  the  dura  mater,  in  the  region  of  the 

Middle    orbital  plates  of  the  frontal  bone.     Tlie  middle  meningeal  are 

^^^^'   the  largest  of  the  meningeal  branches,  and  the  chief  of  these^ 

on  each  side,  is  a  branch  of  the  internal  maxillary  artery.     It  is 

named  middle  meningeal^  and  it  enters  the  skull  by  the  foramen 

spinosum  of  die  sphenoid  bone  ;  it  then  ascends,  with  a  direction 

forwards,  to  the  anterior  inferior  angle  of  the  parietal  bone> 

enters  a  canal  in  the  bone,  and  it  divides  into  numerous  branches 

which  diverge  from  each  other,  and  are  distributed  to  the  bones 

of  the  upper  part  of  the  cranium,  and  to  the  dura  mater.     Soon 

afler  it  has  entered  the  skull,  the  artery  sends  backwards  a  con-> 

siderable  branch  over  the  squamous  portion  of  the  temporal 

bone  to  the  posterior  part  of  the  parietal,  on  which  it  is  dis* 

tributed  in  the  same  manner  as  the  anterior  branch.  This  artery 

is  accompanied  by  two  veins,  and  it  gives  off  one  or  more  arbiial 

branches  to  the  orbit,  by  some  apertures  below  the  small  wing 

of  the  sphenoid,  to  anastomose  with   the  ophthalmic  artery, 

another  branch — the  vidian — into  the  hiatus  Fallopii  to  join  the 

stylo-raastoid  artery,  and   some  temporal  branches  enter  the 

temporal  fossa.     The  remaining  arteries  supplied  to  the  dura 

mater,  in  the  middle  fossa  of  the  base  of  the  skull,  are  small 

branches  from  the  ascending  pharyngeal,  and  a  small  artery^  the 

smcUl  meningeal,  through  the  foramen  ovale  :  this  last  is  a  branch 

of  the  middle  meningeal^  before  it  enters  the  cranium.  The posie» 

BMte-     rior  meningeal  branches  are  also  small,  and  they  are  derived  from 

tAn^it  ^^^  occipital  and  vertebral  arteries ;  those  from  the  occipital 
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enter  by  the  foramen  jugulare>  and  tliose  from  the  vertel>ral  are 
branches  of  these  arteries  afler  they  have  entered  the  foramen 
magnum. 

The  nerves  of  the  dura  mater  can  be  seen,  only,  when  this  Nervct 
membrane  has  been  prepared  by  immersion  in  dilute  nitric  acid.  ^^^^ 
They  are  described  by  Arnold  as  coming  from  the  fourth  nerve,  ^*ter. 
«id  from  the  ganglion   of  the  fifth ;   they  supply  chiefly  the 
tentorium,  and  the  membrane  in   the  region  of  the  petrous 
portion  of  the  temporal  bone. 

The  cranial  nerves^  as  they  pass  through  the  foramina  at  the  Nerret 
base  of  the  skull,  are  enveloped  by  processes  of  the  dura  mater,  sUe  of 
which  are  lost  on  the  nerves,  or  join  the  parts  to  which  the^« 
nerves  are  distributed.     Some  of  the  nerves,  whilst  contained 
in  the  skull,  are  received  into  sheaths  of  dura  mater,  which 
conceal  them  from  view  as  they  reach  forwards  to  their  foramina ; 
but  the  greater  number  are  free,  and  their  cranial  course  and 
relations  have  been  referred  to  with  their  origins. 

The^rsi  nerve^  or  olfacioryj  forms  the  olfactory  bulb  by  the  oirac- 
side  of  the  crista  galli ;  from  this,  numerous  branches  are  given  N^e. 
off  through  the  foramina  in  the  cribriform  plate  to  be  distributed 
to  the  lining  membrane  of  the  nose  ;  the  processes  of  the  fibrous 
membrane  that  accompany  and  surround  these  filaments  are  lost 
in  the  fibrous  structure  of  the  nasal  fossae. 

The  ucond  or  optic  leaves  the  skull  by  the  optic  foramen  opue 
and  with  the  ophthalmic  artery,  and  the  process  oii  dura  mater  ^^rve. 
that  accompanies  it  joins  the  sclerotic  coat  of  the  eye. 

In  the  middle  fossa  of  the  base  of  the  skull,  or  by  the  side  of  dumc- 
the  body  of  the  sphenoid  bone,  and  concealed  by  the  dura^^* 
mater,  are  found  the  third,  fourth,  fifth,  and  sixth  nerves ;  with 
the  internal  carotid  artery,  and  the  cavernous  plexus  of  the 
sympathetic  which  lies  on  it.  The  third  and  fourth  nerves, 
with  the  ophthalmic  or  orbital  division  of  the  fiflh  nerve,  lie  in 
the  outer  wail  of  the  cavernous  sinus,  in  their  numerical  order 
from  above  downwards,  and  the  sixth  lies  in  the  sinus ;  these 
all  converge  to  tlie  sphenoidal  fissure,  by  which  they  leave  the 
skull.  Tlie  fifth  nerve  forms  a  ganglion  on  the  point  of  the 
petrous  portion  of  the  temporal  bone,  from  which  branches 
proceed,  and  the  carotid  artery  lies  in  the  cavernous  sinus.  To 
expose  these  parts,  make  the  following  dissection : — raise  with 
care,  on  the  right  side,  the  layer  of  dura  mater  that  forms  the 
outer  wall  of  the  cavernous  sinus ;  and,  as  the  fourth  nerve  is 
frequently  cut  in  doing  this,  find  it  entering  the  margin  of  the 
tentorium,  and  then  reflect  the  dura  mater  which  is  superficial 
to  it;  continue  the  removal  of  this  layer,  forwards,  to  the 
sphenoidal  fissure,  and,  outwards,  rather  beyond  tlie  line  of  the 
foramen  ovale  and  the  foramen  rotunduro,  in  the  middle  fossa  of 
the  skull.  Separate  the  fibrous  sheaths  of  dura  mater  from  the 
other  neives  in  the  wall  of  the  sinus,  and  follow  the  divisions  of 
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the  ganglion  of  the  fiflh  nerye  to  their  apertures  of  transmis* 
sion. 
Third  The  third  nerve^  round,  rather  large  and  firm,  enters  the 
^^^^  wall  of  the  cavernous  sinus  by  perforating  the  dura  mater 
near  the  posterior  clinoid  process.  In  its  course  forwards,  to 
leave  tlie  skull  by  the  sphenoidal  fissure,  it  is  contained  in  a 
fibrous  sheath,  and  it  is  above  the  other  nerves ;  but  as  it  ap- 
proaches the  fissure  it  dips  downwards  to  pass  between  the  two 
heads  of  the  rectus  muscle  into  the  orbit.  The  nerve  lies 
above  the  first  turn  of  the  carotid  artery  (for  this  vessel  makes 
two  turns  in  the  cavernous  sinus,  so  as  to  resemble  the  letter 
S),  it  then  runs  parallel  to  the  antero-posterior  part  of  the 
artery,  but  above  it ;  and  it  finally  crosses  on  the  outer  side  of 
the  anterior  vertical  portion  of  the  artery,  which  ascends  to  the 
base  of  the  brain.  Near  the  orbit,  this  nerve  is  joined  by  a 
delicate  filament  from  the  cavernous  ganglion,  and  also  by 
one  from  the  ophthalmic  division  of  the  fifth. 
Fourth  The  fourth  nerve,  the  smallest  of  those  in  the  wall  of  tlie 
^^^*'  sinus,  is  between  the  third  and  the  ophthalmic  division  of  the 
fifth,  and  at  the  posterior  part  of  the  sinus  it  is  much  external 
to  the  third ;  the  nerve  runs  forwards  along  the  outer  side  of 
the  carotid  artery  to  the  sphenoidal  fissure,  and,  as  it  enters  the 
orbit,  it  rises  higher  than  any  other  of  the  nerves  that  supply 
this  part.  It  is  joined  to  the  ophthalmic  division  of  the  fifm 
whilst  in  the  wall  of  the  sinus,  and  it  frequently  deviates  from 
the  straight  line  in  consequence  of  the  close  connection  between 
it  and  this  branch  of  the  fiflh ;  it  sometimes  gives  branches  to 
the  lachrymal  nerve,  a  branch  of  this  portion  of  the  fiflh.  The 
nerve  gives  off  a  branch  to  the  tentorium ;  this  passes  back- 
wards firom  it,  as  it  lies  in  the  wall  of  the  sinus. 
Fifth  The  Jifth  nerve  has  been  seen  to  arise  by  two  roots,  a  lai^e 
^*^^'  and  small,  which  pass  together  through  an  aperture  in  the  dura 
mater,  above  the  point  of  the  petrous  portion  of  the  temporal 
bone,  into  the  middle  fossa  of  the  base  of  the  skull ;  and,  imme- 
diately afterwards,  the  large  or  sensitive  portion  enlarges  in  the 
Gasserian  ganglion,  but  the  small  or  motor  passes  beneath  the 
oasM.  ganglion  and  joins  with  only  one  branch  from  it.  The  Ckum- 
gJJJI^  rian  ganglion^  formed  by  an  inextricable  interlacement  of  fibres, 
guon.  is  placed  in  a  depression  on  the  point  of  the  petrous  portion  of 
the  temporal  bone,  and  it  is  closely  united  to  a  thin  layer  of 
dura  mater^  which  must  be  removed  to  see  that  the  ganglion 
presents  a  semilunar  elevation,  the  convexity  of  it  being  directed 
forwards  and  the  concavity  backwards.  From  the  front,  or 
convexity  of  the  ganglion,  three  branches  are  given  off:  the 
ophthalmic,  which  runs  in  the  outer  wall  of  the  cavernous  sinus 
to  the  orbit ;  the  superior  maxillary,  which  leaves  the  skull  by 
the  foramen  rotundum  ;  and  the  inferior  maxillary,  the  largest, 
passes  almost  vertically  downwards  through  the  foramen  ovale 
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in  the  great  wing  of  the  sphenoid  bone*  Raise  the  ganglion 
from  the  surface  of  the  temporal  bone ;  the  small  motor  portion 
of  the  nerve  is  seen  to  lie  beneath  the  ganglion,  to  be  un- 
connected to  it,  and  to  pass  with  the  inferior  maxillary  nerve 
through  the  foramen  ovale ;  these  unite  together  external  to 
the  skull,  but  the  motor  part  does  not  join  the  whole  of  the 
inferior  maxillary  nerve,  but  chiefly  that  portion  of  it  which 
supplies  branches  to  the  muscles  of  the  Jaw.  The  three 
divisions  of  the  fifth  nerve  are  sensitive  as  they  come  off 
from  the  ganglion,  and  it  is  only  that  part  of  the  inferior 
maxillary  with  which  the  motor  joins,  that  is  both  motor  and 
sensitive,  and  therefore  similar  to  a  spinal  nerve.  The  <^A/Aa/-ophthai. 
nde  or  &rbiial  branch  from  the  ganglion  is  the  only  one  that^^eh. 
requires  to  be  examined  in  the  base  of  the  skull ;  it  is  a  large 
flat  band,  which  is  directed  forwards  in  the  outer  wall  of  the 
sinus  to  enter  the  orbit  by  the  sphenoidal  fissure.  This  nerve, 
at  its  commencement,  is  much  external  to  the  other  nerves  of 
this  part,  and  it  conceals  the  sixth,  which  is  internal  to  it,  but 
not  below  it ;  but,  as  it  approaches  the  orbit,  in  consequence  of 
the  different  nerves  converging  together,  it  is  found  below  the 
third  and  fourth,  and  above  the  sixth  ;  it  here  gives  off  from  its 
inner  side  the  nasal  nerve,  and  it  then  divides  into  frontal  and 
lachrymal.  In  the  wall  of  the  sinus,  this  nerve  is  united  to  the 
fourth  nerve  ;  to  the  sixth  by  a  small  filament,  opposite  to 
where  the  filaments  of  the  carotid  plexus  join  this  nerve ;  and 
to  the  third,  near  the  sphenoidal  fissure :  it  is  joined  also  by 
filaments  from  the  cavernous  ganglion  near  the  orbit.  This 
nerve  gives  some  small  filaments  to  the  dura  mater,  and  some 
come  also  from  the  Gasserian  ganglion. 

On  the  anterior  surface  of  the  petrous  portion  of  the  temporal  smaii 
bone,  and  beneath  the  ganglion,  are  the  trnaU  and  large petrosal^xSSt 
nerves;  the  latter  connects  Mcckers  ganglion  and  the  carotid ^®^^' 
plexus  with  the  portio  dura,  and  the  former,  the  otic  ganglion 
with  Jacobson's  nerve. 

The  eixih  nerve  enters  the  space  of  the  cavernous  sinus  by  sixth 
perforating  the  dura  mater  behind  the  body  of  the  sphenoid  ^*^''^^* 
bone,  and  it  extends  forwards  to  enter  the  orbit  by  the  sphe- 
noidal fissure.  Its  extent  along  the  side  of  the  body  of  the 
sphenoid  bone,  from  the  point  of  perforating  the  dura  mater,  to 
the  fissure,  is  greater  than  that  of  the  preening  nerves,  and  at 
the  back  of  the  sinus  it  is  on  the  same  level  as  the  fiflh,  and 
internal  to  it ;  but,  near  the  orbit,  it  is  lower  than  the  other 
nerves  that  enter  the  sphenoidal  fissure.  It  lies  along  the  inner 
boundary  of  the  sinus,  separated  from  the  blood  by  the  lining 
membrane,  and  it  crosses  the  root  of  the  posterior  clinoid  pro- 
oess,  and  the  posterior  vertical  portion  of  the  internal  carotid 
artery ;  it  then  runs  parallel  to  the  antero-posterior  or  horizontal 
portion  of  Uie  artery,  but  below  it,  the  third  nerve  being  above  • 
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ity  and  it  finally  crosses  below  the  anterior  turn  of  the  vesseK 
As  the  nerve  crosses  the  carotid  artery,  it  is  joined  by  two  or 
more  large  branches  which  ascend  from  the  carotid  plexus^  and 
it  is  joined  also  at  the  same  part  by  a  filament  from  the  fifUi 
nerye. 
Diaeo.  To  scc  the  cavemous  plexus,  separate,  with  care,  the  fifUi, 
fourth,  and  third  nerves,  from  the  carotid  artery^  and  cut  off  the 
part  of  the  anterior  clinoid  process  that  overhangs  the  artery. 
The  branches  of  communication  from  this  plexus  to  the  other 
nerves  are  exceedingly  minute,  and  require  the  carotid  artery 
to  be  uninjected ;  it  would  be  better  seen,  also,  in  a  special 
dissection  of  it,  when  the  orbit  could  be  opened. 
caTern.  The  c(wemous  ganglion  is  a  small  plexiform  body  to  the 
^oD."*' inner  side,  and  somewhat  in  front  of  the  artery  which  it 
surrounds,  near  where  it  is  crossed  by  the  third  and  fourth 
nerves,  and  the  ophthalmic  division  of  the  fiflh.  It  receives 
filaments  which  ascend,  around  the  carotid  artery,  from  the 
carotid  plexus  in  the  carotid  canal,  and  it  sends  upwards  many 
filaments  around  the  carotid,  which  accompany  it  to  its  divi- 
sion, and  form  secondary  plexuses  around  the  branches.  A  small 
ganglion,  the  ganglion  of  Ribes,  is  said  to  be  placed  on  the  aiv- 
terior  communicating  artery  of  the  brain,  and  in  it  the  nerves 
of  opposite  sides  are  united.  The  ganglion  gives  filaments  of 
communication  to  the  ophthalmic  division  of  the  fifth,  as  it  crosses 
the  artery ;  and  one  long,  slender  filament  which  either  joins 
the  nasal  nerve,  or  runs  alone  to  the  lenticular  ganglion  in  the 
orbit ;  this  small  nerve  lies  internal  to  the  ophthalmic,  and  enters 
the  orbit  between  the  two  heads  of  the  rectus.  The  filaments 
from  the  ganglion  to  the  third  nerve  are  very  small,  aiid  they 
join  it  just  before  its  division  into  two  branches. 
^ternai  The  internal  carotid  artery^  after  ascending  in  the  petrous 
Artery,  portion  of  the  temporal  bone,  enters  the  cranium  at  the  point  of 
the  petrous  portion  of  the  temporal;  it  here  lies  above  the 
cartilage  that  closes  the  foramen  lacerum  basis  cranii,  and  it  is 
internal  to  the  Gasserian  ganglion.  The  artery  then  enters  the 
space  of  the  cavemous  sinus,  and  ascends  almost  vertically 
towards  the  posterior  clinoid  process ;  it  now  bends  forwards 
and  runs  along  the  side  of  the  body  of  the  sphenoid  bone,  and 
on  the  side  of  the  pituitary  body,  to  the  root  of  the  anterior 
clinoid  process ;  at  which  point  it  makes  another  turn,  and 
ascends  internal  to  the  anterior  clinoid  process,  perforates  the 
dura  mater  again,  and  comes  into  contact  with  the  base  of  the 
brain  opposite  the  inner  part  of  the  fissure  of  Sylvius ;  and  it 
finally  divides  into  the  anterior  and  middle  cerebral,  and  poste- 
rior  communicating,  arteries.  The  course  of  the  artery  through 
the  sinus  resembles  the  letter  S,  and  the  vessel  is  separated 
from  the  blood  by  the  lining  membrane  which  is  reflected 
around  it ;  numerous  branches  of  the  sympathetic  surround  the 
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artery.  The  posterior  vertical,  or  ascending  part  of  the  artery, 
is  crossed  on  its  outer  side  by  only  the  sixth  nerve,  the  others 
being  superficial  to  it;  the  horizontal  portion  has  the  thirds 
fourth,  ophthalmic  division  of  the  fif^h,  and  the  sixth,  nerves 
nearly  parallel  to  it,  the  sixth  being  below ;  and  the  anterior 
vertical,  or  ascending,  is  crossed  by  the  same  nerves,  except 
by  the  sixth,  which  lies  below  the  anterior  turn  of  the  artery. 

The  branches  of  this  part  of  the  artery  are  few,  and,  with  the 
exception  of  the  ophthaJmic,  there  are  only  some  small  and  un- 
important ones  in  the  sinus,  which  are  named  arterta  recep^ 
taetdi ;  these  are  distributed  to  the  walls  of  the  sinus  and  the 
dura  mater. 

The  ophAalmic  arUry  leaves  the  carotid  opposite  the  ante-  Ophthai. 
rior  clinoid  process,  and  it  enters  the  orbit  through  the  optic  branch. 
foramen,  external  to  the  optic  nerve,  and  rather  below  it.     The 
further  anatomy  will  be  seen  in  the  dissection  of  the  orbit. 

The  MwnM  nerve  enters  the  meatus  auditorius  internus,  but  serenth 
the  two  portions  of  the  nerve  then  separate,  the  larger,  or  portio  ^^^*' 
mollis,  IS  distributed  to  the  internal  ear  by  the  foramina  in  the 
bottom  of  the  meatus ;  and  the  smaller,  or  portio  dura,  enters 
the  aqueduct  of  Fallopius  which  opens  also  mto  the  bottom  ot 
the  meatus,  and  it  continues  along  this  canal  to  the  stylo- 
mastoid foramen,  by  which  it  escapes  from  the  skull. 

The  eiglah  nerve  leaves  the  skull  by  the  foramen  lacerum  Eighth 
jugulare,  and  the  three  divisions  of  the  nerve  pass  through  the  ^^^^®- 
middle  of  the  three  compartments  into  which  this  foramen  is 
divided  by  the  dura  mater ;  but  the  three  portions  of  this  nerve 
have  not  the  same  envelope  of  the  dura  mater  and  arachnoid, 
for  the  glosso-pharyngeal  lies  anterior  and  external  to  the  other 
two,  and  it  is  separated  from  them  by  the  extremity  of  the  in- 
ferior longitudinal  sinus ;  a  distinct  tube  of  the  dura  mater  and 
of  the  arachnoid  accompany  it.  The  pneumo-gastric  and  spinal 
accessory  are  inclosed  in  the  same  tube  of  the  dura  mater, 
but  they  are  separated  from  each  other  by  a  layer  of  the 
aradinoid. 

The  ninth  nerve  passes  from  the  skull  by  the  anterior  condy-  Ninth 
loid  foramen ;  the  two  portions  into  which  it  is  divided  pierce  ^^'^^ 
separate  apertures  in  the  dura  mater,  and  they  do  not  unite  till 
they  have  passed  from  the  foramen. 


64t  DISSECTION   OF    THB   FACE. 


DISSECTION   OF    THE   FACE. 

D^Mec-       'pjjg  nerves  and  vessels  in  the  base  of  the  skull  having  been 
completed,  proceed  with  the  dissection  of  the  face.*     Take 
some  of  the  blocks  from  beneath  the  head,  so  that  it  may  han^ 
backwards,  and,  as  a  preparatory  step,  place  some  cotton  wool 
or  tow  into  the  nostril,  as  well  as  beneath  the  eyelids  of  the  left 
side,  and  stitch  them  together  over  it ;  insert  some  in  the  mouth 
between  the  lips  and  the  alveolar  processes,  but  keep  the  teeth 
closed,  that  the  cotton  wool  may  not  pass  into  the  cavity  of  the 
mouth ;  fasten  now  the  margins  of  the  lips  with  sutures,  like  the 
eyelids.     By  this  means,  the  orbicular  muscles  that  surround  the 
fissure  between  the  eyelids,  and  the  aperture  of  the  mouth,  are 
rendered  prominent  and  tense,  and  the  dissection  of  their  fibres  is 
facilitated.     Turn  the  face  to  the  right  side  and  fasten  it  in  this 
position  with  hooks,  then  make,  on  the  led  aide,  a  vertical  in- 
cision in  front  of  the  ear,  from  the  divided  integuments,  above, 
down  to  the  angle  of  the  jaw,  and  from  this  point  continue 
another  along  the  base  of  the  jaw  to  the  middle  line,  raise  the 
flap  of  integument  from  the  side  of  the  face  towards  the  middle 
line,  and,  in  removing  it  from  the  orbicular  muscle  of  the  eye« 
lids,  great  care  must  be  taken  not  to  divide  its  thin,  pale  fibres, 
which  have  but  a  very  thin  cellular  layer  interposed  between 
them  and  the  skin ;  on  the  ala  of  the  nose,  the  skin  is  closely 
united  to  a  strong,  fibrous  tissue  which  is  to  be  cut  through ; 
some  fibres  also  of  the  orbicularis  oris,  which  are  attached  to 
the  integument  at  the  angle  of  the  mouth,  are  to  be  divided : 
leave  the  flap  of  skin  adherent  in  the  middle  line,  that  it  may 
be  replaced  on  the  dissected  parts.     Beneath  the  skin  are  the 
muscles  that  act  on  the  apertures  of  the  eye,  nose,  and  mouth  t 
the  branches  of  the  portio  dura  nerve,  or  motor  nerve  of  the 
face ;  and  the  terminations  of  the  three  branches  of  the  fiflb, 
which  give  sensation  to  the  parts  to  which  the  portio  dura  of  the 
seventh  gives  motion,  together  with  the  facial  vessels ;  all  these 
parts  are  covered  by  cellular  tissue  which  varies  much  in  quan- 
tity, according  to  the  condition  of  the  subject.     Since  it  is  almost 
impossible  to  expose  the  nerves,  arteries,  and  muscles  on  the 
same  side  ofthe  face,  dissect  the  muscles  and  vessels  on  this — the 
left — side,  and  reserve  the  nerves,  on  the  other,  till  aflerwards.f 
Take  away  the  cellular  membrane  on  the  left  side  to  expose 
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**  'If  if  ^hotild  be  wished  to  tklce  next  tlie  dissection  of  the  orbit,  instead 
of  tke  flUtft  reftr  to  tUe  diHsetftiMi  of  that  part  •  but  we  think  it  is  most  adyan- 
tafeoiit lo. dhseeb the &oe  befbrethe  dtbit.  ' 

t  T^  baad  aifd  iie^k  t|  oometimcf  comitofd  twd  distiuet  pArtai  'fin>>tiwl| 
a  case,  the  aiMef:,t9r  wiU.be  darned  pf  tbia  advSfitag^,  wfl  k^  murt.tDtei* 
▼our  to  dissect  it  on  one  side.'-  jRor  the  precai^tiany  tcxbe^takinLM  rii|llHrti|ifl 
the  portio  dtirtL«ectM^tlxsSe<?tioil  of  It.  '       '       j  i*.  •. 
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the  muscles,  and  at  the  same  time  observe  the  chief  branches 
of  the  portio  dura  nerve.  Near  the  ear  is  the  parotid  gland, 
covered  by  a  strong  fascia,  and  its  duct  extends  forwards  from 
it,  on  a  level  with  the  meatus ;  it  is  accompanied  by  the  trans- 
verse facial  artery  and  nerves.  The  facial  vessels  cross  the  face 
obliquely,  upwards  and  inwards,  from  the  base  of  the  jaw  to 
the  angle  of  the  eye. 

The  muscles  of  tlie  face  are  often  very  indistinct  and  pale,  MuscIcs 
and  contain  much  cellular  membrane  in  the  interstices  of  the  Facc^ 
muscular  fibres,  especially  in  a  fat  subject.  The  superficial 
muscles  of  the  face  act  in  diminishing  or  enlarging  the  aper- 
tures of  the  eye,  mouth,  and  nose.  An  orbicular  or  sphincter 
muscle  surrounds  each  of  the  two  first  apertures,  and  other 
muscles  which  are  united  to  it  act  in  enlarging  these  aper- 
tures in  different  directions,  so  that  there  is  a  distinct  set  for 
each  aperture.  Some  of  the  deeper  muscles  about  the  jaws 
are  concerned  in  the  movements  of  these  parts,  and  they  will 
be  subsequently  dissected. 

The  arbieukiris  palpebrarum  muscle  is  the  sphincter  of  the  orbicu- 
elliptical  opening  between  tlie  eyelids,  and  its  fibres,  which  form  'Jjjjf'** 
ovals  of  different  diameters  around  tlie  aperture,  give  rise  to  a  rum^' 
flat  muscle  which  varies  in  thickness  and  extent  in  different  '^^^^^* 
subjects.     The  fibres  of  the  muscle  arise  at  the  inner  angle  of  ort|in. 
the  eye,  from  the  internal  angular  process  of  the  frontal  bone, 
from  the  ascending  process  of  the  superior  maxillary,  and,  below 
this,  from  the  borders  and  cutaneous  surface  of  a  small  white 
tendon,  —  the  tendon  of  the  orbicularis,  which  is  about  two  lines 
long,  and  is  attached,  internally,  to  the  anterior  margin  of  the 
groove  for  the  lachrymal  sac,  and  externally  by  two  processes 
to  the  tarsal  cartilages  of  the  eyelids ;  the  fibres  arise  also  below 
this  tendon  from   the  anterior  margin  of  the  groove  for  the 
lachrymal  sac :  from  these  numerous  origins  the  fibres  run  out- 
wards, some  above,  and  some  below  the  aperture  between  the 
eyelids,  they  form  a  muscle  which  extends  from  the  margins 
of  the  lids  to  beyond  the  margins  of  the  orbit,  and  the  fibres  of 
the  upper  half  unite  with  those  of  the  lower,  at  the  outer  angle  Tn«er. 
of  the  orbit.     The  most  external  fibres,  the  thickest  and  strong-  ''^"' 
est,  are  the  orbital ;  they  project  beyond  the  margin  of  the 
orbit,  and  are  nearly  circular  in  their  direction ;  the  most  inter- 
nal, the  ciliary,  very  pale  and  thin,  form  a  small  bundle  along 
the  margins  of  the  opening  close  to  the  cilia  or  eyelashes,  and 
the  fibres  describe  ellipses  ;  whilst  the  intervening  fibres  which 
occupy  the    eyelids,    and  are  intermediate  both  in  size  and 
direction,  between  the  outer  anif  the  inner^  are   named   the 
palpebral   fibres.     The  cutaneous  surface    of  the   muscle  is  rci^ - 
covered  only  by  the  skin,  and  by  a  very  fine  cellular  tissue  in-  "°"*' 
terposed  between  it  and  the  internal  fibres ;  the  circumference 
ef  the  muscle  is  united  above  to  the  occipito-fron talis,  corrugator 


66  DISSECTION   OF   XHB  FACE. 

supercilii,  and  pyramidalis  nasi  muscles,  and  below  it  is  free- 
The  muscle  covers  the  margin  of  the  orbit,  and  the  eyelids  with 
their  ligaments  and  cartilages ;  the  upper  half  of  the  muscle 
lies  on  the  corrugator  supercilii  muscle  and  supra-orbital  vessels 
and  nerves ;  the  lower  half  on  the  zygomatic  muscle,  the  ele- 
vators of  the  lip,  and  ala  of  the  nose,  and  it  is  also  superficial  to 
the  infra-orbital  vessels  and  nerves.     At  the  inner  angle,  it  lies 
over  the  lachrymal  sac,   and  at  the  outer,  on   the   temporal 
fascia. 
S""?*"      ^^^  cornsgcttor  supercilii  micscle  is  thick  and  short,  and  it  is 
perciiii    placcd  beneath  the  orbicularis,  at  the  inner  part  of  the  superci- 
Muscle,  liary  ridge.  Turn  down  the  upper  half  of  the  orbicularis,  and  this 
muscle  IS  distinguished  by  the  closeness  of  its  fibres,  and  the 
Origin,   dark  colour  of  them.    The  fibres  arise  from  the  internal  part  of 
the  superciliary  ridge  of  the  frontal  bone,  and  they  pass  out- 
wards and  upwards,  along  the  margin  of  the  orbit,  to  join  with 
Infer,     the  occipito-froutalis  and  orbicularis  muscles  about  the  middle 
*^°'      of  the  orbital  arch.     The  orbicularis  conceals  this -muscle;  and 
uonc  .  it  lies  on  tlie  bone,  on  the  frontal  vessels,  and  supra-trochlear 

nerve* 

Pyra:         The  pt^amidalis  nasi  muscle^  situated  on  the  nasal  bone,  and 

Nasi  *'   nearer  the  middle  line  than  the  orbicularis,  is  a  small  pyramidal 

Muscle.  umgQie,  and   it  appears  to  be  a  prolongation,  along  the  nasal 

Origin.   \yQ^^^  Q^  ^lyQ  anterior  fibres  of  the  occipito-fron talis,  with  which 

Infer-     it  Is  continuous.     The  fibres  of  the  muscle  end,  below,  in  an 

^^^°*      aponeurosis  which  joins  that  of  the  depressor  nasi  muscle  on 

Reia-     the  dorsum  of  the  nose.     This  muscle  is  subcutaneous,  and  it 

tionf.     j'^g  Q^  ^^Q  nasal  bone ;  the  outer  border  is  united  to  the  orbicu* 

laris,  and  the  inner  is  separated  by  an  interval  from  the  muscle 

of  the  opposite  side. 

orbicu.       The  orbictdaris  oris  muscle^  the  other  sphincter  of  the  face> 

Miifdc!*  surrounds  the  large  aperture  of  the  mouth,  and  it  consists,  as 

that  of  the  eyelids,  of  elliptical  fibres  which  bound  the  opening  : 

the  fibres  of  the  upper  half  do  not  join,  directly,  those  of  the 

lower  at  the  angles  of  the  mouth,  as  was  the  case  with  the 

sphincter  in  the  eyelids,  but  they  are  continuous  with  the  lower 

fibres  of  the  buccinator  muscle,  and  those  of  the  lower  half  of 

the  orbicularis  join  the  upper  of  the  buccinator,  so  that  there  is 

a  crossing  of  the  fibres  of  the  upper  and  the  lower  lip  at  the 

Rcia-     angles  of  the  mouth.     The  cutaneous  surface  is  closely  united 

'^^^'      to  the  skin  ;  the  inner  margin  bounds  the  aperture  of  the  mouth» 

and  is  covered  by  mucous  membrane ;  the  outer  is  united  with 

the  fibres  of  the  different  muscles  which  act  on  the  opening;- 

thus,  to  the  upper  half  on  each  side  are  united  the  elevator  and 

depressor  of  the  upper  lip,  and  the  common  elevator  of  it  and 

the  nose  ;  to  the  lower  half,  the  depressor  and  elevator  of  the 

lower  lip  ;  to  the  angle  on  each  side  the  elevator  and  depressor 

of  the  angle,  with  the  two  zygomatic  muscles  and  the  buoci. 
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nator*  The  muscle  conceals  the  small  depressor  of  the  upper 
lip  and  elevator  of  the  lower,  as  well  as  the  labial  glands  and 
coronary  vessels  which  separate  it  from  the  mucous  membrane 
of  the  mouth. 

The  lenaior  labii  itupenoris  mu9cle  is  flat  and  thin^  and  it  {^7*^' 
extends  vertically  from  the  lower  margin  of  the  orbit  to  thCftiperio- 
orbicularis*    Its  arigiuy  about  one  inch  wide,  and  external  to^j^'*'^ 
that  of  the  common  elevators,  is  from  the  margin  of  the  orbit  originT 
above  the  infra-orbital  foramen,  and  it  is  attached  to  the  supe- 
rior maxillary  and  malar  bones ;  the  fibres  descend  to  join  the  i.nser- 
orbicularis  oris  between  the  middle  line  and  the  angle  of  the^'^"' 
mouth.     The  cutaneous  surface  of  the  muscle  is  covered,  above,  ^^- 
by  the  orbicularis  palpebrarum,  but,  below,  it  is  subcutaneous ; 
to  its  inner  border  is  the  common  elevator  of  the  lip  and  nose, 
with  which  it  is  often  united ;  and  to  its  outer  are  the  zygo- 
matic muscles  and  elevator  of  the  angle.    The  muscle  lies  on 
the  infra-orbital  vessels  and  nerves,  the  compressor  nasi  muscle, 
and  the  filaments  of  the  portio  dura  that  run  inwards  to  the 
wide  of  the  nose. 

The  levator  iabii  supeiriorig  alceque  nasi  muscle,   situated  Levator 
nearer  the  nose  than  the  proper  elevator  of  the  upper  lip,  is  ^p^io- 
thin  and  pointed  above,  but  divided  below  into  two  portions.  "'/]^**| 
It  lies  on  the  ascending  process  of  the  superior  maxillary  bone,  ^luacie. 
from  which  it  arises  below  the  tendon  of  the  orbicularis ;  the  origin. 
fibres  descend  to  form  a  wide  but  thin  muscle  which  gives  a 
slip  to  the  skin  and  cartilage  of  the  ala  of  the  nose,  and  it  then  inser. 
descends   to   the  orbicularis^  with  which  it   is   united.     This'^*^"^. 
muscle  lies  between  the  pyramidalis  nasi  and  proper  elevator  ^^om. 
of  the  upper  lip,  but  separated  from  the  last  by  the  angular 
vessels ;  it  conceals  the  compressor  nasi,  and  it  is  subcutaneous. 

The  zygomaHcus  major  is  a  long»  roundish  muscle,  directed  Zygo. 
downwards  to  the  angle  of  the  mouth.     It  arises  from  the  lower  malor^ 
part  of  the  outer  surface  of  the  malar  bone,  near  its  junction  i^iu«cie. 
with  the  zygomatic  process  of  the  temporal ;  the  fleshy  fibres  ^"**"* 
descend  to  the  angle  of  the  mouth,  and  they  join  with  those  of  r.nscr. 
the  orbicularis  and  other  muscles  that  come  to  this  part.  ''°"' 

Tlie  zygomaHcus  minor  muscle,  when  present,  is  smaller  than  zygo- 
the   preceding  muscle.      Its  origin  is   from  the  malar    bone  mfnor?* 
above  that  of  the  zygomaticus  major,  and  anterior  to  it ;  the  origin. 
fibres   are   scarcely  so  vertical  as  those  of  the  other  muscle, 
and  they  pass  downwards  and  inwards  to  join  either  the  levator  inscr> 
labii  superioris,  or  the  orbicularis.     These  two  muscles  are  sub- 1|^".'. 
cutaneous  ;  and  the  inner  border  of  the  minor  is  almost  parallel  t>on>*  < 
to  the  elevator  of  the  upper  lip :  they  lie  on  the  malar  bone  and 
buccinator  muscle,  and  cross  the  facial  vessels,  and  the  nerves 
of  the  portio  dura. 

The  knatar  anguK  oris  muscle  lies  deeply  in  the  canine  fossa ;  ^^*^' 
it  is  a  fiat  masde  with  well-marked  fibres^  and  il  is  partly  covered  ohT 
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by  the  elevator  of  the  upper  lip,  which  is  to  be  turned  aside  to 
Origin,  see  it.     It  arises  from  the  canine  fossa  beneath  the  infra-orbital 
foramen,  and  the  fibres  descend  to  the  angle  of  the  mouth  to 
inser-    joln  in   the  common   union   of  the  muscular  fibres ;  but  the 
tii>n.      greater  number  of  them  run  over  the  buccinator  muscle,  and 
Reia- '  join  the  fibres  of  the  depressor  anguli  oris.     The  muscle  lies 
uoiM.     beneath  the  levator  labii  superioris,  but  it  escapes  from  beneath 
this  muscle  below ;  it  is  crossed  by  filaments  of  the  portio  dura 
and  infra-orbital  vessels,  and  it  lies  on  the  bone  and  buccinator 
muscle. 
Bueci.        The  huccincUor  muscle  will  be  better  seen  by  removing  some 
Muscle,  granular  fat  that  is  placed  in  the  interval  beneath  the  coronoid 
process  of  the  jaw,   and   conceals  the  posterior  part  of  the 
muscle.     It  is  a  thin,  fiat  muscle  that  fills  the  interval  between 
Origin,  the  jaws,  and  completes  the  cavity  of  the  mouth.     The  muscle 
is  attached,  above,  to  the  outer  surface  of  the  alveolar  process 
of  the  superior  maxillary  bone,  from  the  tuberosity  of  this  bone 
to  the  first  molar  tooth,  and,  below,  it  is  united  to  the  oblique 
line  on  the  inner  surface  of  the  lower  jaw,  as  far  forwards  as 
the  first  molar  tooth ;  and,  in  the  interval  between  the  bones,  it 
is  fixed,  behind,  to  a  fibrous  or  ligamentous  band, — the  pieryffo* 
maxillary  Ugament^  which  descends  from  the  external  pterygoid 
plate  of  the  sphenoid  bone,  to  the  posterior  part  of  the  internal 
oblique  ridge  of  the  lower  jaw :  this  last  attachment  cannot  be 
well  seen  in  this  stage  of  the  dissection.     From  this  extensive 
-origin  the  fibres  pass  forwards  to  the  angle  of  the  mouth,  and 
they  terminate  by  the  upper  passing  downwards  to  join  the 
fibres  of  the  orbicularis  in  the  lower  lip,  and  the  lower  fibres 
inser.    Upwards,  across  the  descending  upper  fibres,  to  unite  with  the 
tion.      orbicularis  of  the  upper  lip,  and  thus  the  fibres  decussate  at  the 
Reia.     angle  of  the  mouth.     This  muscle  is  covered  by  the  zygomatic 
tion«.     muscles,  and  by  the  muscle  of  Santorini^  by  the  elevator  and 
depressor  of  the  angle  of  the  mouth,  and,  at  the  posterior  part, 
by  the  masseter  and  coronoid  process ;  numerous  vessels  and 
nerves  lie  on  the  cutaneous  surface,  and  passing  across  it,  near 
the  upper  part,  is  the  duct  of  the  parotid,  which  perforates  it 
near  the  second  molar  tooth.     The  mucous  membrane  of  the 
mouth  and  buccal  glands  are  placed  on  the  under  surface  of  the 
muscle^  and  the  buccal  branch  of  the  fifth  nerve  supplies  its 
substance.     The  posterior  border  of  the  muscle  corresponds  to 
part  of  the  superior  constrictor  of  the  pharynx,  since  the  con- 
strictor is  attached  behind  the  pterygo-maxillary  ligament,  and 
the  buccinator  in  front  of  it. 
Rifortus      The  risorius  muscle  of  Santorini  *  is  a  narrow  fasciculus  of 
Miucie.  fibres,  sometimes  divided  into  two  or  three  bundles,  which  is 
closely  united  to  the  skin  near  the  angle  of  the  jaw,  and  passes 
Origin,  i^wards  to  be  connected  to  the  apex  of  the  depressor  anguH  oris 
iDMT.    muscle,  wilh  ^bich  it  is  inserted  into  the  orbicularis. 

*   Obt€rvati<me§  Anatomiat,  cap.  L  §  xzxir. 
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The  deprestor  anguU  oris  mtuele,  triangular  in  shape,  is  situ^Depm. 
ated  on  the  side  of  the  lower  jaw.     It  arises^  by  its  base,  from  gu^^"^g 
the  oblique  line  on  the  outer  surface  of  the  jaw,  from  the  roas«  Miucie. 
seter  to  near  the  middle  line,  and  this  attachment  is  united  to  origin. 
the  fibres  of  the  platysroa  royoides ;  the  fibres  ascend  towards 
the  angle  of  the  mouth,  and  they  converge,  to  be  inserted  intp  imer- 
die  angle,  some  of  the  fibres  joining  those  of  the  elevator  of  the  ^^^' 
angle.    The  muscle  is  subcutaneous,  and  it  lies  on  the  side  of  Reia- 
the  jaw,  and  inferior  maxillary  vessels  and  nerve,  on  the  hue  ^^°^' 
cinator  and  depressor  of  the  lower  lip ;  it  is  joined  near  its  inser- 
tion by  the  risorius  muscle. 

The  depressor  labii  inferioris^  or  quadrcUus  menti  muscle^  isDepret- 
placed  nearer  the  middle  line  than  the  last,  and  its  fibres  are  f,^^^^^^ 
blended  with  a  yellow  cellular  tissue  that  obscures  the  muscular  rit  mu*. 
structure.     It  arises  from  tlie  external  oblique  line  on  the  j&^«  origin. 
^d  some  of  its  fibres  are  continuous  with  those  of  the  platysma 
xnyoides ;  the  fibres  ascend  parallel  to  each  other  to  join  the  inser- 
orbicularis  in  the  lower  lip.     The  muscle  is,  in  part,  subcuta-'^^^ 
neous,  and  in  part  covered  by  the  depressor  of  the  angle  of  the  (ions, 
mouth ;  and  it  lies  on  the  bone,  and  branches  of  the  mepta^  ve^- 
9els  and  nerve.     The  outer  border  is  overlapped  by  the  depressor 
anguli,  and  the  inner  joins  the  muscle  of  the  opposite  side* 

Cut  the  stitches  that  are  passed  through  the  lips,  ai)d  remove  DiMeo 
the  cotton  wool  to  see  the  two  remaining  small  muscles  which  ^^' 
net  on  the  lips ;  they  arc  beneath  the  mucous  membrane,  .and 
on  the  side  of  the  fraenum. 

The  levator  labii  inferioris  muscle,  situated  on  each  sid^  of  ttie  Levator 
frsenum  of  the  lower  lip,  is  seen  by  removing  the  mucgus  mem-  infOTio- 
brane  from  the  inside  of  the  lip.     It  is  a  small^  thick,,and  conical  [J|^"«* 
moscle^  and  it  arises,  by  a  small  tendon,  from  the  fo^sa  on  the  origin. 
aide  of  the  symphysis  of  the  lower  jaw;   the  fibre^  ascend, 
diverging  from  each  other,  and  they  are  inserted  into  the  integu-  inier- 
nients  of  the  chin.     The  muscle  of  each  side  is  placed  between '^'^"^^ 
the  depressors  of  the  lower  lip;  it  lies  pn  the  jaw^  and,  it  isuons* 
separated  from  its  fellow  by  the  frsenump.  ai)4  some  cellular 
piembrane. 

The  depressor  labii  superioris  ak^atie  nasi  piuscle  is  on  the  Deprei- 
fpuie.  of  the  fr?E^^m  of  the  uj^er  lip,, and  when,  fhe' mucous wu^" 
men^bcane  i^,i;'qpaQved,  it  Is., seen. tq  ari>e  from  t)ie  iniiisor  orP*'i<>7*«' 
|njrir|i%ift  .fgpsft  ,Qf  th^.^i^c^rjor  ,p3i^:?:aiAry,  bor^e  ;    the  fibres  °'**'"* 
jT^iajte^  up^vard^n  ^<»Pf^  i<?*»*??gjtu^  cfirtilage^f^ the  side  of  thein»er. 
'»«s«»iW^j(*ii^j:fj.the,,<ffbiiC^Wis  arfe  ipauscle  :.'  itis'povered  byR^^J;,, 
the  orbicularis,  and  some  of  Us  upper  ^bjC^s  Join  tliose  of  the  tiom. 
..cpWPW^r  i^Sf  jgffisjcl^.   ....      ...     .  ^ 

:  •i%^*''?JW|ff/jft»f>r.^^  IS  covered  by  the  com- com--^ 

V^lf^  ^]f|)^atf^^jof  tlie«j{pp^|f,  J[ip  and  wing  of  the  nose,  and  it  cannot  SSr' 

•tie-i'VifelL  sjeei^l^tdl  ttus  pusclp  is  turned  aside.     It  is  flat  and^"*<^'^* 

triangular  in  shape,  and  it  arises  by  a  pointed  process  from  the  Origin. 
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inner  part  of  the  canine  fossa  of  the  upper  maxillary  bone ;  the 
filler-^  fibres  pass  inwards,  spreading  out  at  the  same  time,  and  they 
tion.  '    end  in  an  aponeurosis  which  covers  the  cartilage  of  the  nose,  to 
^a.     which  it  is  attached.     It  is  covered  by  the  common  elevator  of 
tioDf/    the  upper  lip  and  wing  of  the  nose,  and  it  lies  on  the  upper 
maxillary  bone  and  nasal  cartilage.     The  pyramidalis  nasi  muscle 
joins  the  aponeurosis  in  which  the  muscular  fibres  end. 
FaciaT        '^^  fociol  artery  is  a  branch  of  the  external  carotid,  which. 
Artery,  after  a  short  course  in  the  neck,  appears  on  the  side  of  the 
lower  jaw,  and  it  crosses  this  anterior  to  the  masseter  muscle ; 
from  this  point  the  artery  ascends  in  a  very  tortuous  course* 
near  the  angle  of  the  mouth,  and  along  the  inner  part  of  the 
cheek,  to  the  internal  angle  of  the  eye,  and  it  ends  in  a  small 
branch  that  joins  with  the  angular  branch  of  tlie  ophthalmic 
The  turns  of  this  artery  are  very  numerous  and  irregular,  and 
its  course  is  comparatively  superficial,  since  it  lies  in  the  mass 
of  fat  of  the  inner  part  of  the  cheek.    It  is  covered,  at  first,  by 
the  platysma ;  near  the  angle  of  the  mouth  it  is  crossed  by  the 
zygomatic  muscles,  and  below  the  margin  of  the  orbit  by  some 
fibres  of  the  levator  labii  superioris.     The  artery  lies  on  the 
jaw,  on  the  buccinator  and  levator  anguli  oris  muscles,  and  then 
on  the  elevator  of  the  upper  lip,  whose  fibres  separate  it  from 
the  infra-orbital  nerve  and  vessels.      The  facial  vein  accom- 
panies Uie  artery,  but,  instead  of  being  coiled  like  the  artery. 
It  is  nearly  a  straight  tube,  and  it  lies  to  the  outer  side  of  this 
vessel :  branches  also  of  the  portio  dura  nerve  cross  the  artery. 
Braneh-      From  the  outer  side  of  the  artery  numerous  unnamed  branches 
Rcuai^B^^  given  off  to  supply  the  masseter  and  buccinator  musdeSi 
and  to  anastomose  with  the  transverse  facial  artery :  many  also 
supply  the  cellular  membrane  and  integuments.    The  branches 
from  the  inner  side  o^  the  artery  are  also  many,  and  they  are 
distributed  to  the  parts  in  the  middle  line,  internal  to  its  position 
across  the  face ;  and  they  are  the  following  :  — 
inftTtor      The  inferior  labial  artery^  the  first  branch  ai^er  the  facial  has 
Jj2icb.  turned  over  the  base  of  the  jaw,  runs  directly  inwards  beneath 
the  depressor  anguli  oris,  and  it  supplies  branches  to  the  musdea 
and  integuments  of  tlie  lower  lip ;  it  anastomoses  with  the  one 
of  the  opposite  side,  and  with  the  mental  branch  of  the  inferi<Nr 
dental. 
Inferior      The  inferior  coronary  artery^  given  off  near  the  angle  of  the 
^Say'    mouth,  sometimes  as  a  separate  trunk,  and  sometimes  in  common 
branch,  ^jji,  the  Superior  coronary,  perforates  the  muscular  fibres  which. 
surround  the  aperture  of  the  mouth,  it  is  then  directed  inwards 
along  the  lower  lip,  between  the  mucous  membrane  and  the 
fibres  of  the  orbicularis,  and  it  ends  in  the  middle  line  by  joining 
its  fellow  of  the  opposite  side ;  from  the  arterial  arch  formed  by 
the  union  of  the  two  inferior  coronary  arteries,  numerous  small 
branches  are  sent  to  supply  the  lips,  and  the  labial  glands  which 
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«re  most  numerous  in  the  lower  lip ;  and  others  anastomose  with 
the  inferior  labial  artery. 

The  n^perior  coronary  artery  commonly  arises  by  one  trunk  superior 
with  the  inferior,  and  from  the  bifurcation  of  this  trunk,  at  the  ^^'^ 
angle  of  the  mouth,  the  artery  runs  inwards  in  the  upper  lip  *^* 
between  the  mucous  membrane  and  the  muscle;  and  it  end^ 
like  the  lower  coronary  artery,  by  joining  its   fellow  in   the 
middle  line :  iM'anches  mm  the  arch  supply  the  lip,  glands,  and 
mucous  membrane,  and  other  small  branches  run  upwards  to 
the  nose,  which  they  supply.    One  long  branch,  the  artery  of  the  Artery 
Mpiunh  runs  along  the  septum  of  the  nose  to  its  apex ;  this  g^y*„ 
branch  anastomoses  with  the  arteries  of  the  nose. 

The  kUeral  nasal  artery  arises  opposite  the  wing  of  the  nose.  Lateral 
it  passes  inwards  beneath  the  common  elevator  of  the  upper  lip  ^"'^y^ 
and  ala  of  the  nose,  and  it  is  distributed  by  numerous  branches 
to  the  side  of  the  nose ;  some  of  these  anastomose  with  its 
fellow  of  the  opposite  side,  as  well  as  with  the  nasal  of  the 
ophthaJmic,  and  artery  of  the  septum. 

The  anffular  branch  of  the  facial,  or  the  continuation  of  the  Angular 
artery,  ascends,  with  the  vein  of  the  same  name,  between  the  bn°ch- 
elevator  of  the  lip,  and  the  common  elevator  of  it  and  the  nose ; 
and  it  terminates  by  joining,  beneath  the  last  muscle,  with  the 
angular  branch  of  the  ophthalmic  which  lies  on  the  side  of  the 
nose:  some  iM'anches  also  anastomose  with  the  infra-orbital 
artery* 

The  facial  vein  commences  at  the  root  of  the  nose  by  a  small  Facial 
rein,  —  the  angular,  from  the  extremity  of  the  nasal  arch  which  ^^^"• 
receives  the  frontal  veins.  The  angular  vein  receives  the  veins 
of  the  lower  eyelid  and  from  the  side  of  the  nose,  and  now 
become  facial,  it  descends  over  the  elevator  of  the  upper  lip, 
and,  lying  external  to  the  artery,  it  passes  away  from  it,  beneath 
the  zygomatic  muscle,  and  over  the  buccinator  and  the  ex- 
tremity of  the  parotid  duct ;  it  then  crosses  the  side  of  the  jaw 
with  the  artery,  and  it  opens  either  into  the  lingual,  or  external 
jugular  vein.  This  vein  receives  from  the  alveolar  plexus  a 
large  alveolar  branch  which  runs  beneath  the  malar  bone,  and 
doubles  the  size  of  the  facial  below  this  afler  it  has  joined  it : 
the  vein  is  joined  by  coronary^  masseteric^  Intcoaly  and  labial 
veins,  that  correspond  to  the  branches  of  the  arteries,  and, 
below  the  base  of  the  jaw,  it  is  joined  by  the  small  veins  that 
accompany  the  branches  of  the  facial  artery  in  this  part. 

The  transverse  faeial  artery  is  a  branch  from  the  temporal  in  Traiu- 
the  substance  of  the  parotid  gland  :  it  appears  at  the  inner  bor-  "y^ 
der  of  the  gland,  and,  at  the  anterior  edge  of  the  masseter  Artery. 
muscle,  it  divides  into  arteries  to  supply  the  masseter,  parotid 
gland  and  integuments,  and  others  anastomose  with  the  facial 
and  infra*orbital  arteries.     As  it  lies  on  the  masseter  it  is  sur. 
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rounded  by  branches  of  the  portio  dura  nerve^  and  it  lies  above 
the  parotid  duct. 

Vein.  The  vein  that  accompanies  this  artery  enters  with  it  beneath 
the  parotid,  and  it  opens  into  the  plexus  of  veins  of  the  internal 
maxillary  and  temporal. 

The  remaining  small  branches  of  arteries  to  the  face,  viz.,      ^ 
the  mental,  buccal,  malar,  nasal,  andj  infra-orbital,  correspond, 
in  their  distribution  and  relations,  to  the  branches  of  the  nervea 
to  be  examined  on  the  opposite  side ;  and  their  anatomy  will  be 
given  with  the  trunks  of  which  they  are  the  terminations* 

Dissec-  It  will  be  necessary,  in  order  to  expose  more  completely  the 
parotid  gland,  to  carry  an  incision  backwards,  below  the  ear» 
from  the  base  of  the  jaw  to  the  anterior  border  of  the  stemo- 
mastoid  muscle,  and  to  connect  this  with  the  one  made  for  the 
dissection  of  the  posterior  muscle  of  the  ear ;  raise  the  flap  of 
skin  towards  the  ear,  or  take  it  away.  The  auricularis  magnus 
nerve  is  seen  ascending  to  the  lobe  of  the  ear  and  to  the 
parotid,  and  it  divides  into  branches  for  these  parts.  A  strong 
fascia  that  covers  the  gland  is  next  to  be  taken  from  it,  and  its 
superficial  relations  can  be  examined ;  but  its  deep  ones  must 
remain  till  after  the  dissection  of  the  portio  dura  through  the 
gland. 

Parotid  Xhe  parotid  gland,  the  largest  conglomerate  salivary  gland,  is 
placed  between  the  ear  and  angle  of  the  jaw ;  it  extends 
more  or  less  on  the  face,  and  it  sends  forwards  a  duct  to  enter 
the  mouth  by  perforating  the  buccinator.  A  strong  fascia, 
which  is  prolonged  from  that  of  the  neck,  passes  over  the  sur- 
face of  the  gland,  so  as  to  bind  it  down,  and  it  is  connected 
above  to  the  zygoma,  and  behind  to  the  cartilage  of  the  ear, 
but  in  front  it  is  thin,  and  is  prolonged  over  the  face.  The 
cutaneous  surface  of  the  gland  is  flat,  and  one  or  two  lymphatic 
glands  are  situated  on  it ;  but  the  deep  is  very  uneven,  and 
sends  off  processes  into  the  inequalities  of  the  space  in  which 
it  is  contained.  Tlie  shape  of  the  gland  is  determined  by  its 
boundaries ;  it  is  large  below  where  there  are  no  resisting  or 
osseous  structures  to  limit  it,  and  it  projects  down  on  the  neck 
in  the  interval  between  the  angle  of  tlie  jaw  and  mastoid  pro- 
cess, so  as  to  be  in  close  proximity  to  the  submaxillary  gland ; 
but  it  is  separated  from  it  by  a  deep  process  of  the  cervical 
fascia, — the  stylo-maxillary  ligament.  A  line  from  the  angle  of 
the  jaw  to  the  tip  of  the  mastoid  process  marks  the  extent 
downwards  of  the  gland ;  but  when  it  is  enlarged,  it  projects 
beyond  this,  and  touches  the  submaxillary  gland.  The  upper 
part  of  the  parotid  is  small,  and  it  is  bounded  by  the  zygoma  and 
articulation  of  the  lower  jaw,  and  from  beneath  this  border  issue 
the  temporal  nerves  and  vessels.  Its  extent  backwards  is 
limited  by  the  meatus  auditorius  extemus,  by  the  mastoid  pro- 
cess and  sterno-mastoid  muscle ;  and  by  the  styloid  process  and 
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Its  muscles,  between  which  it  sends  a  deep  portion.    In  fWynt 
of  the  gland  is  the  ramus  of  the  jaw,  but  it  is  prolonged  over 
thisy  and  the  roasseter  muscle^  by  a  narrow  accessory  part  which 
lies  between  the  zygoma  and  the  duct  of  the  gland,  and  is 
named  tlie  gocia  paroHdis ;  from  beneath  this  border  the  differ*  socu 
ent  branches  of  the  portio  dura,  and  the  transverse  facial  vessels  dis!^* 
escape.     Connected  to  this  border  is  the  excretory  duct  of  the 
parotid,  or  the  dwAof  Steno^  which  crosses  the  masseter  muscle  Duct  or 
above  its  centre,  and  opens  into  the  mouth  by  perforating  the  ^®'*°* 
buccinator  muscle  opposite  the  second  molar  tooth.    The  duct 
lies  below  the  socia  parotidis,  it  is  crossed  by  the  zygomatic 
muscles,  and  near  its  termination  by  the  facial  vein,  the  trans- 
verse &cial   artery  lies  above  it,   and  numerous   branches  of 
the  portio  dura  accompany  it,  but  the  greater  number  below 
it ;  a  line  drawn  from  the  meatus  to  the  nostril  marks  the  po- 
sition of  the  duct,  and  the  centre  of  the  line,  its  aperture  in  the 
mouth. 

The  structure  of  the  parotid  is  similar  to  that  of  other  con*  struo 
glomerate  glands ;  it  is  divided  into  numerous  lobules  by  pro*  ^'^'' 
cesses  of  fascia  sent  into  it  from  the  strong  fascia  that  covers  it, 
and  each  lobule  consists  of  a  number  of  small  grains  connected 
together  by  ducts  which  issue  from  them  to  unite  with  others 
to  form  larger  excretory  ducts,  and  these  again  join  the  com- 
mon duct.     The  ducts  also  from  the  socia  parotidis  join  the 
common  duct,  which  is  a  tube  with  an  external  thick  fibrous 
coat,  and  an  internal  mucous  lining ;  open  the  duct,  pass  a 
bristle  into  it,  and  push  it  on  into  the  rooutli  to  see  its  opening* 
into  this  cavity.     In  passing  through  the  lateral  boundary  of  the 
mouth,  the  duct  runs  obliquely  for  an  extent  of  two  lines*     Tbe 
arteries  to  the  parotid  are  from  the  external  carotid;  and  the< 
nerves,  from  the  facial  and  the  great  auricular  na-ve* 

The  molar  glands  are  some  small  conglobate  glands^  situated  MoUr^ 
near  tbe  upper  attachment  of  the  buccinator,  and  along  tbeOiandc 
course  of  the  parotid  duct ;  some  open  into  the  duct,  and  the 
others  into  the  mouth. 

Remove  from  the  side  of  the  nose  the  pyramidalis  and  core-*  DisMc. 
pressor  nasi  muscles ;  in  doing  this  a  cutaneous  branch  of  the  ^^°* 
nasal  nerve  will  be  seen :  take  away  the  thick  cellular  tissue^ 
nerves,  and  vessels,  from  tlie  outside  of  the  cartilage  of  the  nose 
on  the  left  side,  and  remove  the  integuments  from  the  lower 
margin  of  the  nostril  of  this  side;  the  cartilages  of  the  nose  are 
now  exposed;  they  are  five  in  number,  two  on  each  side,  —  a 
lateral,  and  a  cartilage  of  the  aperture  ;  and  the  fifth  or  middle 
one — the  cartilage  of  the  septum— will  be  dissected  with  the 
cavity  of  the  nose. 

The  lateral  cartilage^  the  upper,  and  the  larger  of  the  two  carti- 
cartilages  of  the  side  of  the  nose,  is  triangular  in  shape,  and  it  |*8m  or 
is  attached  above  and  behind  by  a  ligamentous  or  fibrous,  struc-  Now. 
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The  la-  ture,  to  the  inclined  borders  of  the  nasal  and  superior  maxillary 
^^i.     bones,  which  bound  the  nasal  aperture;  internally,  or  in  the 
i«8e.      middle  line,  it  joins,  above,  the  onie  of  the  opposite  side^  but  it 
diverges  below  from  its  fellow,  so  as  to  leave  an  interval,  into 
which  projects  the  cartilage  of  the  septum.     The  lower  border, 
much  thinner  than  the  others,  is  irregular ;  and  it  is  connected 
by  fibrous  membrane  to  the  cartilage  of  the  aperture.     This 
cartilage  is  covered  by  the  compressor  nasi,  and  by  ramifications 
carti-     of  vessels  and  nerves.     The  cartilage  of  the  aperture  is  situated 
logeof    \^\Qy^  the  former,  and  it  is  directed  obliquely  backwards  and 
Aper.     outwards  from  the  septum  which  it  touches  in  front ;  it  is  very 
'"^'      irregular  in  shape,  and  it  occupies  the  outer  part  of  the  nostru. 
In  the  middle  line  this  cartilage  projects  below  the  septum,  and 
touches  its  fellow;  and  at  this  point  it  is  bent  at  an  angle,  one 
part  of  it,  bounding  the  inner  side  of  the  aperture,  is  in  con- 
tact with  the  septum,  and  the  other  extends  round  the  outer 
part  of  the  aperture,  and  assists,  by  its  firmness,  to  keep  it 
always  open.     This  difference  in  the  direction  of  the  two  parts 
of  the  cartilage  has  occasioned  it  to  be  divided  into  an  outer 
Outer    and  an  inner  portion.     The  outer  portioHj  directed  obliquely 
'^°^*°°'  upwards  and  backwards,  is  narrow  and  pointed  behind,  but  in 
front  it  is  swollen  out  at  its  point  of  union  with  the  inner,  by 
which  the  prominence  of  the  apex  of  the  nose  is  formed ;  and  it 
projects  below  the  cartilage  of  the  septum,  and  touches  that  of 
the  opposite  side.    The  upper  border  is  fixed  by  fibrous  stnic« 
ture  to  the  lateral  cartilage  and  bony  margin  of  the  aperture  ; 
and  the  lower  is  connected  to  the  semi-cartilaginous  tissue  that 
forms  the  lower  margin  of  the  aperture  of  the  nostril ;  the 
extent  of  this  border  is  marked  by  the  depressed  line  on  the 
outer  side  of  the  nose  immediately  above  the  swollen  rim  of 
Inner     the  aperture.     The  inner  portion,  situated  below  the  proper 
'^^^^^  cartilaginous  septum,  extends  farther  forwards  than  it,  and  it 
projects  backwards,  —  from  its  point  of  union  with  the  outer,  — 
along  the  partition  between  the  nostrils,  to  near  the  anterior 
nasal  spine  of  the  superior  maxillary  bone ;  and  it  ends  in  a  pro* 
minence.     This  inner  portion  of  the  cartilage  of  the  aperture 
assists  to  form  the  partition  between  the  nostrils,  since  it  pro- 
jects  below  the  proper  septum,  and  it  is  connected  to  the  lateral 
cartilage  by  a  loose  fibrous  tissue^  in  which  a  small  cartilaginous 
process  is  found  near  the  septum. 

On  the  side  of  the  face  which  remains  as  yet  untouchedi 
examine  the  external  parts  connected  with  the  organ  of  sight ; 
and  on  the  left,  in  which  the  muscles  are  dissected,  the  different 
structures  that  enter  into  the  eyelids. 
Eye-  The  eyebrowsy  situated  above  the  eye  and  along  the  orbital 

*^^'  arch,  are  two  curved  prominences  formed  by  the  orbicularis  and 
occipito-frontalis  muscles  :  they  are  covered  with  hairs,  whidi 
are  coarse,  directed  outwards,  and  longer  at  the  inner  than  at 
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the  outer  part.     Thej  are  separated  from  each  other  by  an  in- 
terval which  corresponds  to  the  root  of  the  nose. 

The  eydidM  are  two  moveable  bodies^  of  a  semilunar  shapOi  Eyeikit. 
situated  in  front  of  the  eyeball,  which  they  protect  and  partly 
cover ;  the  upper  is  wider  and  more  moveable  than  the  lower, 
and  when  they  are  closed,  it  descends  below  the  middle  o^  the 
eyeball ;  their  point  of  onion,  both  externally  and  internally, 
is  the  commissure  or  can  thus.  The  anterior  surface  of  each  is 
convex,  and  marked  by  transverse  wrinkles  when  the  eye  is  open ; 
and  the  posterior,  consequently  concave,  is  lined  by  mucous 
membrane,  and  is  applied  to  the  prominence  of  the  eyeball. 
The  upper  attached  portion  of  the  lid  is  continuous  with  the 
integument,  but  the  lower  margin,  thicker  than  the  rest  of  the 
lid,  is  slightlv  concave  when  the  eye  is  opened,  but  straight 
when  it  is  closed ;  the  inner  sixth  of  this  border  is  straight, 
and,  at  the  point  of  union  of  the  two  portions,  there  is  a  slight 
projection,  in  which  is  a  small  aperture,  —  the  punctum  lachry- 
male,  that  leads  into  the  lachrymal  canal,  and  is  always  open  to 
receive  the  tears ;  pass  a  bristle  into  the  aperture  of  each  eyelid, 
and  push  them  on  through  the  lachrymal  canals,  into  the  la« 
chryroal  sac.  The  thickened  part  of  each  lid  is  sloped  obliquely 
from  before  backwards ;  and,  when  the  lids  are  closed,  an  in- 
terval is  left  between  them  and  the  ball,  for  the  conveyance  of 
the  tears  to  the  puncta  lachryraalia.  To  the  anterior  edge  of 
the  free  border  two  or  more  rows  of  long  hairs — the  dlta — are  ciiu.' 
united ;  they  are  larger  in  the  upper  than  in  the  lower  eyelid, 
but  they  diminish  in  length  from  the  centres  to  the  commis- 
sures ;  the  upper  cilia  are  convex  downwards,  and  the  lower  are 
convex  upwards,  so  that  they  meet  when  the  lids  are  closed ; 
along  the  posterior  edge  are  situated  the  openings  of  the  Meibo- 
mian follicles,  from  which  the  secretion  may  be  pressed.  The 
cilia  and  Meibomian  follicles  are  absent  in  the  straight  portion 
of  the  eyelid. 

The  mucous  membrane  that  lines  the  eyelids  is  named,  from  Con- 
its  office,  the  tunica  conjunctiva.    It  lines  the  inner  surface  of  ^"'^°^^** 
the  eyelids,  joining  at  their  free  margins  with  the  cutis,  and  it 
18  then  reflected  over  the  ball  of  the  eye  and  cornea.     At  the 
inner  canthus  of  the  eye,  it  forms  a  prominent,  red,  fleshy- 
looldng  body, — the  caruncula  lachrymalis,  on  which  are  placed  canin- 
some  minute  hairs,  and  mucous  follicles  that  contain  a  yellow  cbryma- 
secretion ;   external  to  the  caruncula  is  a  small  fold  of  the  ^^' 
membrane, — the  plica  semilunarisy  which  extends  for  a  short  dis-  ?»» se- 
tance  on  the  bail  of  the  eye,  and  is  analogous  to  the  merabrana  ri*.*!"*" 
nictitans  of  birds.     As  the  conjunctiva  lines  the  eyelids,  it  is 
continued  down  the  lachrymal  canals  and  sac  into  the  nose. 

On  the  side  on  which  the  muscles  of  the  face  have  been  seen,  piMec 
the  different  structures  of  the  eyelids  are  to  be  examined.    The  ^^' 
upper  eyelid  is  the  best  fitted  for  this,  and  the  cotton  wool  is 
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Still  to  remain  beneath  the  lids  to  keep  thero  stretched ;  each 
eyelid   is  formed  by  the  integuments,  by  the  orbicularis  pal- 
pebrarum, by  a  palpebral  ligament  and  tarsal  cartilage,  beneath 
this  by  a  layer  of  mucous  membrane,  and  in  it  are  vessels  and 
nerves.     In  the  upper  lid  there  is  also,  in  addition,  the  tendon 
of  the  levator  palpebrs  muscle.     If  the  eyelids  are  to  be  dis- 
sected without  the  face,  make  a  circular  incision  through  the 
skin,  around  the  margin  of  the  orbit^  and  throw  the  flaps  in- 
wards, 
struc.        '^''^  portion  of  the  orbicularis  that  enters  into  the  eyelid 
<}|re  of    consists  of  its  palpebral  and  ciliary  fibres,  which  are  very  thin 
]id«.  ^^'  and  pale,  and  they  form  a  layer  which  is  placed  close  beneath 
kruf"'  the  skin,  and  rests  on  the  palpebral  ligament  and  tarsal  cartilage. 
The  vessels  and  nerves  of  the  lid  are  also  concealed  by  the 
muscle.     Divide  carefully  the  muscle  around  the  margin  of  the 
orbit,  and  throw  it  inwards ;  the  vessels  and  nerves  are  exposed. 
Arterici      '^^®  arteries  of  the  eydids  are  derived,  chiefly,  from  the  palpe- 
of  the     bral  and  lachrymal  branches  of  the  ophtlialmic  artery.   Thepcd^ 
pebral^  two  in  number,  one  for  each  eyelid,  arise  from  the  ophthal* 
mic  at  the  inner  angle  of  the  eye ;  they  run  outwards,  along  the 
eyelids,  between  the  orbicularis  and  palpebral  ligament  with  its 
tarsal  cartilage,  and  they  anastomose  externally  with  the  lachry- 
mal ;  from  the  arch  that  each  forms,  numerous  small  arteries 
proceed  to  the  eyelids.     The  lachrymal  artery  perforates  the 
palpebral  ligament  of  the  upper  eyelid  near  the  outer  canthus, 
and  it  divides  into  branches  that  supply  the  lids,  and  anastomose 
Veins,    with  the  upper  and  lower  palpebral  arches.    The  veins  have  the 
same  distribution  as  the  arteries,  and  open  into   the  frontal 
and  angular  veins  near  the  root  of  the  nose. 
Nerret       The  nerves  of  the  lids  are  supplied  by  the  fiflh  and  seventh 
u£.^    nerves.     In  the  upper  eyelid  are  branches  of  the  lachrymal^ 
which  pierce  the  palpebral  ligament  with  the  artery,  and  join 
branches  of  the  portio  dura ;  this  nerve  also  sends  some  small 
filaments  upwards  to  the  integuments  of  the  forehead.  Thefironial^ 
or  supra-orbital  nerve  sends  down  some  filaments,  about  the 
centre  of  the  lid ;  and  internal  to  this  are  very  small  filaments 
from  the  supra-trochlear^  which  is  beneath  the  corrugator  super* 
cilii,  and  from  the  infra-trochlear^  which  is  still  internal,  and  on 
the  side  of  the  nose ;  all  these  branches  of  the  nerves,  from  the 
ophthalmic  division  of  the  fif^h,  supply  the  orbicularis,  integument, 
and  conjunctiva.    These  will  be  figain  seen  in  the  dissection  of 
the  orbit,  and  a  better  dissection-  of  them  is  made  from  the 
inner  than  from  the  outer  side.     In  the  lower  eyelid  are  small 
filaments  fcom  the  in^rtr-orMtol  branch  «f4hesi]|iierior  maxUkij 
nerve;  these  turn  Upwards  to  ft,  tt^erthe  n^rvQ  iiM  appeared 
in  the  face.  .  -  •-  :  •       ...      .•       -  ,.    -  ,<,  /<;;n   »,;  nt\  ' 

Paipe.       The  p<gtpt^i^  Ugdmentii' b^stseem  im  tltv  uppdD<f«ycjlid,i isiiitu- 
gmrat.  ^^^  beneath  tlie<«ii4ii€Ulssis;isitipdt  it*  iaii  thin  iprolobgalievof 
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fibrous  membrane  from  the  periosteum  of  the  margin  of  the 
orbit,  which  descends  to  join  the  tarsal  cartilage*  and  to  fix  it  in 
its  position*  The  inner  part  of  the  ligament  in  the  upper  lid, 
as  well  as  that  in  the  lower,  is  thin  and  loose ;  but  at  the  outer 
part  it  is  much  thicker  and  stronger,  and  if  a  portion  of  it,  at 
the  outer  angle,  be  removed,  some  distinct  fibrous  bands  will  be 
seen  beneath  it  to  attach  the  tarsal  cartilage  to  the  outer  angle 
of  the  orbit,  in  the  same  way  as  the  tendon  of  the  orbicularis 
does  at  the  inner  part. 

The  tarsal  caffiiages  are  two  cartilaginous  plates^  one  forTami 
each  eyelid,  which  give  the  form  of  these  organs,  and  extend  to  Uf£' 
their  free  border^     They  are  fixed,   internally,  by  the  small 
ienehn  of  the  orbicularis^  or  tendo  ocuii,  which  is  attached,  in-  Tendon 
temally,  to  tlie  superior  maxillary  bone,  in  front  of  the  lachry-  orwJu, 
mal  groove,  and  divides,  after  an  extent  of  about  two  lines,  into  ^"^ 
a  process  for  each  cartilage  ;  the  tendon  crosses  the  lachrymal 
sac,  and,  when  the  whole  of  the  fibres  of  the  orbicularis  are  re- 
moved from  it,  it  is  seen  to  give  off  an  expansion  to  cover  it. 
At  the  outer  angle  of  the  orbit,  the  cartilages  are  fixed,  also,  by 
ligamentous  or  fibrous  bands.     Neither  cartilage  occupies  the 
whole  extent  of  the  lid,  and  in  each  lid  they  differ  much  in 
shape  and  size.     In  the  upper  lid  the  cartilage  is  the  largest ;  it 
is  about  half  an  inch  wide  in  the  centre,  but  it  tapers  to  each 
end ;  it  is  convex  before,  concave  behind,  and  marked  by  grooves 
for  the  Meibomian  follicles ;  the  upper  border  is  thin,  convex^ 
and  gives  attachment  to  the  palpebral  ligament  and  tendon  of 
the  levator  palpebrse  muscle ;  the  free  or  lower  border  is  tliick, 
and  sloped  off  obliquely  from  before  backwards.     In  the  lower 
lid,  the  cartilage  is  a  narrow  band,  about  two  lines  broad,  with 
borders  nearly  straight ;  it  is  thinner  than  the  other,  and  the 
palpebral  ligament  is  connected  to  it,  as   in  the   other  eye- 
lid.    The  cartilages  are  covered  by  the  orbicularis  externally» 
and  by  the  conjunctiva  internally,  and  they  assist  with  the  pal- 
pebral ligament  to  form  the  second  layer  of  the  lids. 

The  Meibomian  foUicles  will  be  seen  when  the  cotton  wool  is  Meibo. 
removed  from  the  eyelids,  and  the  cartilages  turned  outwards ;  fyjiudec 
they  are  small  yellowish*looking  tubes,  placed  side  by  side  be- 
neath the  tarsal  cartilage  which  is  grooved  for  them  ;  about  forty 
are  found  in  the  upper  lid,  but  only  twenty  in  the  lower.  They 
are  placed  vertically,  extend  from  the  thick  to  the  thin  margin 
of  the  cartilage,  and  they  lie  parallel  to  one  another ;  those  in 
the  centre  of  the  upper  eyelid  are  the  longest  and  largest. 
Each  follicle  is  a  straignt  tube,  into  which  smaller  follicles  open 
laterally  ;  each  contains  a  yellow  sebaceous  secretion^  and  opens 
in  a  row  along  the  posterior  edge  of  the  free  border  of  the  lid. 
A  bristle  may  be  passed  into  some  of  these. 

If  the  palpebral  ligament  be  cut  through  in  the  upper  eyelid, 
the  tendon  of  the  levator  palpebral  is  exposed ;  it  descends  in 
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front  of  the  eyeball,  to  join  the  upper  part  of  the  cartilage  by  8 
wide  expansion. 
Auricle      The  auricle  of  the  ear  is  to  be  examined,  also,  on  the  left 
Ear.*^    side  ;  it  is  a  cartilaginous  plate,  covered  with  integuments,  and 
attached  to  the   side  of  the  head  around  the  margin  of  the 
meatus  auditorius  externus  of  the  temporal  bone.    The  form 
of  the  auricle  or  external  ear  is  irregularly  oval,  the  larger 
extremity  being  placed  upwards  and  backwards,  the  smaller 
downwards  and  forwards,  and  it  is  connected  to  the  side  of  the 
head  by  its  anterior  and  lower  part.     The  surface  next  the 
head,  or  the  back,  is  convex,  but  the  opposite  is  concave,  and 
presents  many  elevations  and  depressions  that  have  received 
different  names.  The  lower,  prolonged,  pendulous  part  of  the  ear^ 
which  is  sofl,  destitute  of  cartilage,  and  connected  to  the  side 
^^^^c,  of  the  face,  is  the  lobule;  the  hollow  above  the  lobule,  and  ia 
the  centre  of  the  auricle,  which  leads  downwards  and  inwards,  is 
Concha,  the  coficho^  and  the  aperture  in  the  bottom  of  it,  the  entrance  to 
Meatui  the  meatus  auditorius^     In  front  of  the  concha  is  a  triangular- 
riul!'*''  shaped  cartilaginous  projection,  —  the  tragus,  which  closes  the 
Tragui.  entrance  to  the  meatus  when  it  is  depressed,  and  it  is  covered, 
in  old  people,  by  hairs  on  its  inner  surface.     On  the  opposite 
side  of  the  concha,  but  rather  below  the  level  of  the  tragus,  is 
Anti.     another  small  elevation,  the  anti-traguSf  of  the  same  shape  as 
^*^''    the  tragus,  but  smaller  than  it,  and  it  is  separated  from  this 
projection  by  a  prolongation  of  the  cavity  of  the  concha.     The 
Helix,    round  rim- like  margin  of  the  ear  is  named  the  helix ;  it  com- 
mences by  a  narrow  part  in  the  concha,  and  extends  down- 
wards to  the  lobule,  but  the  lower  part  of  the  fold  or  elevation 
is  formed  only  by  integument ;  the  depression  or  groove  beneath 
it  is  the  groove  of  the  helix.     Within  the  helix  is  a  large  carti- 
Anti-     laginous  projection^  the  anti-helix^  which  is  wide  above^  is  curved 
backwards  around  the  concha  which  it  limits  behind^  and  it 
ends  in  the  projection  of  the  anti-tragus ;  at  its  upper  part  it  is 
divided  into  two  portions  or  processes,  with  a  slight  depression, 
^*:^     the  scaphoid  or  navicular  Jbssa,  between  the  two. 
JofM.  Remove  the  integument  from  the  posterior  part  of  the  auricle> 

Diuec.  to  trace  the  nerves  and  vessels  distributed  to  it.  The  fibres  of 
^*^"'  the  transverse  muscle  will  be  found  at  the  back  and  upper  part 
of  the  concha,  in  the  depression  that  corresponds  to  the  anti* 
helix  of  the  opposite  side.  Take  away  the  integument  from  the 
tragus,  to  see  the  small  tragicus  muscle  on  it,  and  from  the  base 
of  the  anti-tragus,  for  the  anti-tragicus  muscle,  which  is  best 
marked.  On  the  front  of  the  helix,  in  the  concha,  is  a  veiy 
small  muscle,  —  the  small  muscle  of  the  helix ;  and  above  this, 
where  the  helix  leaves  the  concha^  is  the  large  muscle  of  the 
helix.  The  muscles  that  move  the  ear  in  different  directions 
have  been  dissected,  and  the  three  ligaments  that  Bk  the  auricle 
to  the  side  of  the  head  were  removed  in  dissecting  these 
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muscles ;  they  have  the  same  attachment  to  the  side  of  the 
head,  except  the  anterior,  which  passes  to  the  zygoma  from  the 
tragus,  and  front  of  the  auricle. 

The  mu9cleofthe  tragus  is  placed  on  the  cutaneous  surface  of^^jj^^^^ 
the  tragus ;  it  arises  from  the  lower  part,  and  the  fibres  run  to  Tragu». 
the  upper  margin  :  this  is  always  present. 

The  mMsde  of  the  anti-^traffuSf  the  roost  evident  of  the  muscles  MuKie 
of  the  ear,  arises  from  the  outer  part  of  the  anti- tragus ;  the  Antu 
fibres  cross  a  fissure  between  the  anti-tragus  and  the  pointed  ^'*s^ 
extremity  of  the  anti- helix,  and  they  ascend  to  be  inserted  into 
the  cartilaginous  extremity  of  the  anti-helix. 

The  small  muscle  of  the  helix  is  placed  on  the  commencement  Smaii 
of  the  helix  in  the  concha;  it  arises  from  the  extremity  of  the  of  the 
helix,  and  is  inserted^  again,  into  its  posterior  margin  above  this  ^^^^ 
point ;  it  is  often  very  indistinct,  or  absent. 

The  larffe  muscle  of  the  helix  arises  from  the  helix  above  the  Large 
small  muscle ;  the  fibres  ascend  to  be  inserted  into  the  front  of  ^'the^ 
the  helix,  where  this  becomes  free,  and  curves  backwards.  HeUx. 

The  iransperse  muscle  of  the  auricle,  situated  on  the  posterior  Ttoni- 
party  arises  from  the  convexity  of  the  concha,  and  it  is  inserted  m^^ic. 
mto  the  back  of  the  anti-helix  and  navicular  fossa :  the  fibres  of 
this  are  sometimes  very  indistinct. 

The  arteries  to  the  auricle  are  derived,  in  front,  from  the  tem«  Arteries 
poral,  but  the  chief  are  from  the  posterior  auricular^  which  gives  Auricle. 
two  branches  to  the  ear ;  the  upper  one  supplies  the  upper  half 
of  the  posterior  surface  of  the  auricle,  some  of  the  branches 
turning  over  the  helix  to  the  other  surface ;  and  the  lower  is 
distributed  to  the  lobule,  and  lower  part  of  the  cartilage,  and  it 
passes  in  the  fissure  between  tlie  extremity  of  the  anti-helix 
and  the  anti-tragus  to  the  other  surface  of  the  ear,  on  which  it  is 
distributed  •    The  veitis  are  the  same  as  the  arteries.  vein*. 

The  nerves  to  the  auricle  are,  posteriorly,  from  the  auricularis  Nerves 
9Maffnus^  a  branch  of  the  cervical  plexus,  which  sends  some  Auricle. 
branches  in  front  of  the  lobule,  and  is  then  distributed  by  many 
filaments  to  about  the  lower  half  of  the  posterior  surface ;  the 
upper  half  being  supplied  by  the  posterior  auricular  of  the 
portio  dura,  which  often  sends  a  branch  through  the  cartilage 
to  the  other  surface  of  the  ear.  Arnold  describes,  also,  a  small 
filament  from  the  auricular  branch  of  the  pneumo-gastric,  as 
reaching  the  meatus  by  an  aperture  in  its  posterior  part ;  it  is 
then  distributed  to  the  meatus  and  back  of  the  auricle.  In 
frcmt,  the  auricle  is  supplied  by  branches  of  the  great  auricular 
nerve  to  the  lower  part ;  and  by  the  auriculo-temporal  branch 
of  the  third  division  of  the  fifth  nerve  to  the  upper,  and  to  the 
meatus ;  and  by  some  small  branches  of  the  portio  dura  to  the 
integument  of  the  tragus  and  meatus. 

The  auricle  may  now  be  removed,  and  the  integument  en*-  cartuage 
tirely  taken  off  it ;  the  cartilaffinous  pkUe  is  seen  to  resemble  '^tamu 
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of  the     very  much  the  external  form  of  the  ear,  and  to  present  nearly 
Auncie.  ^^^q  same  parts  for  notice ;  but  the  lobule  of  the  ear,  and  the 
prolongation  of  the  helix  to  it,  are  taken  away,  since  they  are 
only  folds   of  integument   which   inclose  cellular   membrane, 
vessels,  and  nerves.     The  helix  is  marked  in  front  by  a  projec- 
tion, to  which  the  anterior  ligament  is  attached,  and  above  this 
by  a  small  fissure ;  and  it  terminates,  behind,  about  the  centre 
of  the  concha,  by  a  narrow  portion  that  joins  the  anti-helix. 
The  anti-helix  ends,  also,  at  the  back  of  the  concha,  by  dividing 
into  two  portions ;  one  terminates  in  a  free  tail-like  process,  to 
which  is  joined  the  helix,  and  the  other  is  continued  into  the 
projection  of  the  anti-tragus  :  the  lobule  of  the  ear  is  appended 
to  these  two  processes.     The  cartilage  of  the  ear  is  then  pro- 
longed downwards,  becomes  narrow,  and  is  reflected  upwards 
in  front  of  the  meatus,  whose  lower  and  outer  part  it  forms  by 
this  reflection,  to  give  rise  to  the  tragus ;  it  is  this  prolonged 
part  which  is  attached  to  the  bony  margin  of  the  meatus  audito* 
rius  externus.     Between  the  margin  of  this  reflected  portion  of 
the  cartilage  and  the  front  of  the  helix  is  a  large  space,  filled 
by  fibrous  or  ligamentous  structure,  which  completes  the  upper 
and  outer  part  of  the  cartilaginous  and  fibrous  portion  of  the 
meatus  auditor! us  externus.    The  portion  of  cartilage*  that  forms 
the  under  and  anterior  part  of  the  meatus  is  of  a  triangular 
form,  and  a  large  fissure  crosses  it  from  before  backwards,  and 
another  fissure  separates  its  outer  side  from  the  base  of  the 
Fitsuret  tragus ;  these  are  named  the^^tere;  of  Santorini,  and  they  are 
of  San.  iiUed  by  fibrous  tissue.     On  the  posterior  surface  of  the  concha 
is  a  strong  vertical  process  of  cartilage  behind  the  commence** 
ment  of  the  helix,  which  it  crosses.     The  ligaments  of  the 
auricle  are  the  fibrous  structures  found  between  the  tragus  and 
the  helix,  completing  above  the  meatus,  and  between  the  anti- 
trasrus  and  the  pointed  extremity  of  the  anti-helix.   The  meatus 
and  the  remaining  parts  of  the  ear  are  included  in  the  dissection 
of  the  ear. 
Diuec-       On  the  opposite  side  of  the  face,  a  careful  dissection  is  to  be 
^^      made  of  the  branches  of  the  fiflh  nerve,  which  terminate  in  it 
and  impart  sensation,  and  of  the  ramifications  of  the  portio  dura, 
which  communicate  motion ;  these  unite  at  numerous  points, 
but  the  greater  number  of  communications  are  found  near  the 
middle  line,  in  or  beneath  the  muscles  of  the  apertures,  with 
the  three  chief  branches   of  the   three  divisions  of  the  fifUi 
nerve,  viz.,  with  the  suprchorbUal  above  the  eye,  with  the  it^ra* 
orbital  below  it,  and  with  the  mental  on  the  side  of  the  lower 
jaw  ;  a  line  drawn,  vertically,  on  the  side  of  the  fiice,  from  the 
point  of  junction  of  the  internal  third  of  the  margin  of  the  oriik 
with  the  middle  third,  will  mark  the  communications  of  thfese 
—     nerves.    The  portio  dura  is  partly  contained  in  the  parotid 
gland|  and  partly  in  the  face  which  it  covers  with  its  ramifica^ 
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tioDS ;  and,  to  dissect  it,  raise  the  flap  of  skin  from  the  side  of 
the  face  in  the  same  manner  as  it  was  done  on  the  other  side, 
and  then  carry  backwards  an  incision  from  the  angle  of  the  jaw 
to  the  stemo-mastoid  muscle,  and  expose  the  parotid  gland  and 
upper  part  of  the  stemo-mastoid  muscle  bj  removing  the  por« 
tion  of  int^ument  that  covers  them.  Dissect  first  the  portion 
of  the  nerve  contained  in  the  gland ;  and  to  find  it  at  its  exit 
from  the  stylo-mastoid  foramen,  cut  off  with  a  chisel  the  tip  of 
tbe  mastoid  process,  without  injuring  the  posterior  auricular 
nerve  which  lies  on  it,  and  let  the  cut  be  directed  upwards  and 
forwards,  by  which  the  origin  of  the  digastric  muscle  and  the 
nerve  it  receives  will  be  left  untouched.  Turn  back  the  tip  of 
the  process  with  the  stemo-mastoid  muscle  attached  to  it; 
remove  cautiously  the  process  of  the  parotid  which  projects 
beneath  the  muscle ;  the  nerve  is  now  seen  to  issue  from  its 
foramen,  and  to  give  off  three  small  branches ;  —  the  posterior 
auricular  which  ascends  in  front  of  the  mastoid  process,  the 
digastric  branch  to  the  upper  part  of  the  muscle  of  the  same 
name,  and  a  long,  slender^  stylo-hyoid  branch  downwards  and 
forwards  to  the  stylo-hyoid  muscle.  Next  follow  the  nerve  and 
its  divisions  through  the  substance  of  the  gland,  and  find  the 
communications  of  the  great  auricular  nerve  with  it,  as  well  as 
the  branches  that  pass  downwards  from  the  portio  dura,  behind 
the  ramus  of  the  jaw,  to  join  the  auriculo-teroporal  branch  of 
the  fifth  nerve,  wnich  appears  behind  the  articulation  of  the  jaw. 
In  removing  the  parotid,  the  deep  processes  of  it  that  dip  between 
the  difierent  important  vessels  are  to  be  noticed ;  and  in  the 
substance  of  the  gland  are  the  external  carotid  artery,  and 
external  jugular  vein  with  its  branches.  On  the  side  of  the  face 
the  nerve  divides  into  many  branches  that  are  continued  for- 
wards to  the  middle  line;  and  the  chief  of  these  are,  an  ascending 
aet  over  the  zygoma,  a  middle  with  the  parotid  duct,  and  an 
inferior  along  the  side  of  the  lower  jaw ;  the  ascending  set, 
when  followed,  will  be  found  to  unite  above  the  zygoma  and 
superficial  to  the  temporal  fascia,  with  the  cutaneous  temporal 
branches  of  the  second  division  of  the  fifth  nerve,  and  with  the 
auriculo-temporal  of  the  third  division  of  the  fifth,  with  the  supra- 
orbital nerve  in  the  orbicularis  muscle,  with  the  lachrymal  in 
die  outer  part  of  the  upper  eyelid,  and  with  the  cutaneous 
mahu*  which  passes  through  the  malar  bone,  on  a  level  with  the 
upper  border  of  the  zygoma,  and  about  two  lines  behind  the 
margin  of  the  orbit ;  the  middle  set  join  with  the  buccal  nerve 
en  the  buccinator  muscle,  with  the  infra-orbital  nerve  beneath 
the  elevator  of  the  upper  lip,  with  the  nasal  on  the  side  of  the 
■oBfr  by  filaraents  that  pass  bbth  through  the  nasal  bones  as 
vdiaS'>be«w««n  the  bene' and 'cartilage,  und  with-  the  infra- 
tioolileiiriBerveat'Sbe  Tfinet 'fti^le  of  tfte  eyev  the  lower  s^t 
joi%.b«oeath  'the  -quadmtusi^nveVkti  MusHe;  ^th'^th^l  mentsa 
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nerve,  and  some  branches  pass  below  the  base  of  the  jaw  to  join 
with  filaments  from  the  ascending  cervical  nerve  of  the  cervical 
plexus ;  these  last  will  be  dissected  with  the  neck.     All  these 
cemmunications,  with  the  exception  of  those  in  tlie  neck,  take 
place  with  branches  of  either  the  first,  second,  or  third  divisions 
of  tlie  fifth  or  trifacial  nerve. 
Portio      •  The  portio  dura  nerve^  or  motor  portion  of  the  seventh,  has 
Nerve,    been  seen  to  enter  the  meatus  auditorius  internus  with  the 
poriio  mollis ;  it  then  passes  into   the  aqueduct  of  Fallopius, 
which  conducts  it  to  the  stylo-mastoid  foramen,  by  which  it 
escapes  from  its  canal  in  the  petrous  portion  of  the  temporal 
bone^  and  it  enters  the  parotid  gland.    Immediately  after  its 
esi<^  the  nerve  gives  off  the  three  following  small  branches:  the 
posterior  auricular,  digastric,  and  stylo-hyoid  nerves. 
Foste-  I   '  iTh^e  posterior  auricular  nerve  is  a  small  branch  that  leaves  the 
r!cuu!r^'  fmni  (»f  the  portio  dura  close  to  the  stylo-mastoid  foramen ;  it 
branch,  tums)  upwards  and  forwards  round  the  anterior  surface  of  the 
niaatoid  process,  and  it  is  joined  by  the  great  auricular  nerre  of 
the/cervical  plexus,  and,  according  to  Arnold,  by  a  filament 
fnomihe  auricular  branch  of  the  pneumo-gastric,  which  lies  in 
the  "petrous  portion  of  the  temporal  bone.    The  nerve  then 
becomes  superficial,  is  accompanied  by  the  artery  of  the  same 
nkme^and  it  divides  into  its  two  branches,  the  one  being  dis* 
tribtited  to  the  ear,  and  the  other  to  the  occipito-frontalis  muscle  : 
tbe  distribution  of  thejse  has  been  dissected. 
Digas-     '^\1\\e  digastric  nervcy  the  largest  of  the  three  branches  of  the 
branch.  F>^>^  dura,  is  very  short,  and  it  sometimes  arises  by  a  trunk 
common  to  it  and  the  stylo-hyoid  branch ;  it  passes  backwards 
andiis  distributed  by  many  filaments  to  the  under  surface  of  the 
posteiiot  belly  of  the  digastric,  near  its  attachment   to  the 
skull  $  one  of  the  filaments,  larger  than  the  rest,  perforates  the 
digastric  muscle,  and  is  directed  downwards  and  inwards,  to 
the>baBeK>f  the  skull,  to  join  the  glosso-pharyngeal  nerve  soon 
afler  iit  has  passed  from  the  cranial  cavity, 
stylo-         The  stylo-hyoid  branch,  the  longest  and  most  slender,  runs 
bru!ch.  downwards  and  forwards  in  the  direction  of  the  styloid  process, 
but  behind  it;  it  then  crosses  beneath  the  posterior  auricular 
artery^  comes  into  relation  with  the  styloid  process  near  its  tip, 
and>nin8  along  the  upper  border  of  the  stylo-hyoid  muscle,  to  the 
e6ntre'  of  which  it  is  distributed.     This  nerve  is  joined  by  the 
syhipathciic  which  accompanies  the  external  carotid  artery. 
•  '.dLfter  die  nerve  has  given  off  these  branches,  it  turns  forwards 
through- thei  substance  of  the  gland,  below  the  meatus  audi>« 
tortus -estetnus^  and  it  crosses  over  the  posterior  aurlculw:  artery 
and  styloid  pcoeess,   tbe '  exiternal  jttgAilar  vein  and  external 
carotkl artery^ and  befons  'it  reacbes -the .ramus •  of » tlM»»jiEiw.)it 
divides  into  two  lai^  brfinchoa^ithe«tempoiMHihcialfiBBd.'Oeiwiocf« 
facial,  which  diverge  from  each  other, 
p^         The  temporo-facial  division^  the  larger  of  the  two,  ascends  in 
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front  of  the  meatus,  and  over  the  articulation  of  the  lower  Aciai 
jaw,  and  the  zygoma,  to  the  side  of  the  head  and  face  ;  on  the  ^'''***®"* 
masseter  muscle  and  the  zygoma  it  forms  a  network  of  branches 
whose  ramifications  extend  as  low  as  to  a  line  with  the  meatus^ 
and  from  this  are  given  off  the  temporal,  malar,  and  buccal  sets 
of  branches.     As  the  nerve  ascends  in  front  of  the  meatus  it 
gives  some  small  filaments  to  it  and  to  the  integument  of  tlie 
tragus,  and,  on  the  external  carotid,  it  sends  branches  back« 
wards  to  join  the  auriculo-teraporal  branch  of  the  third  division 
of  the  Bdh  nerve.     The  temporal  set  of  branches  ascend  over  Tempo. 
the  zygoma,  are  distributed  to  the  lateral  and  frontal  regions  of  Nerves, 
the  h^d,  and  they  join  with  the  auriculo-temporal  nerve,  with 
the  cutaneous  filaments  of  the  second  division  of  the  fifth,  also, 
towards  tlie  top  of  the  head,  with  the  ascending  filaments  of  the 
supraporbital  nerve.     The  malar  nerves  cross  the  malar  bone  as  Maiar 
they  extend  forwards  to  the  outer  part  of  the  orbicularis  pal-  ^^^^ 
pebrarum,  and,   at  the  outer  angle  of  the  orbit,  the  greater 
number  of  the  branches  enter  the  orbicularis ;  some  supply  this> 
muscle,  and  join,  above  the  orbit,  with  the  supra-orbital  nerve ; 
others  enter  the  structures  of  each  eyelid,  and  communicate  in 
the  upper  one  with  the  lachrymal  and  supra-orbital  branches^ 
and  in  the  lower  with  the  infra^orbital  filaments.     One  or  two 
small  branches  of  this  set  join  with  the  cutaneous  malar  branch. 
from  the  second  division  of  the  fiflh  nerve.     The  buecail  er  infv«. 
fn^Yz.<>r6t^  branches,  three  or  four  in  number,  and  the  largest  i^T^v^^. 
in  size,  accompany  the  parotid  duct,  but  usually  below  it,  and 
they  continue  forwards  to  the  middle  line,  to  supply  the  musok«. 
that  are  found  between  the  orbit  and  mouth,  and  to  communi* 
cate  with  the  different  branches  of  the  fifUi  nerve.    The  mosH 
remarkable  communication   in  the  face   takes  place  between; 
branches  of  this  set  that  pass  beneath  the  elevator  of  tbe  uppei^ 
lip,  and  the  radiation  of  the  branches  of  the  infra-orbital  nerre 
of  the  superior  maxillary  of  the  fifth  ;  this  union   is  placed 
beneath  the  elevator  of  the  lip,  and  the  branches  of  the  portta 
dura  rather  cross  the  large  descending  branches  of  tlie  infra- 
orbital, than  unite  intimately  wkh  them*    A  very  long  beaackof 
this  set  continues  upwards,  beneath  the  common  devator  «f  tbd 
lip  and  nose,  to  the  inner  angle  of  the  eye,  and' it  t»minate8>by> 
supplying  the  muscles,  and  joining  the  iodTra-trocfalear  nerve  of 
the  nasal  branch  of  the  fifth.    Other  small  nervea  pass  inwande 
to  the  wing  of  the  nose,  and  join  tte  ontaneousfUametnlsjof  the 
Baaal-aervci,  which  esoaipe  bo&  through  apeiitupes'  io  tlte  iUAsal 
bones  and.between  the  bone  and  the  cartilage*    Borne hranoliaft 
of  this  set  pass:  downwands^  to  the  angle  ot  Uiemomh  to  sapply 
IheorbiccUaris'oris  mhsde ;  othet«  joini  brancbesi  o£-  the  cer* 
Tico^cudidhrision^  and'SiBastito  form  the  aiefwork' of  branches 
that  covers  tbe  > whole  side  of  tlie  face  from «d)ove  the  zygoma  to 
below  the  jaw. 
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The  cervico'facial  division  of  the  portio  dura,  smaller  than  th^ 
preceding,  runs  downwards  through  the  substance  of  the  parotid 
towards  the  angle  of  the  jaw,  and  it  divides  into  supra-  and 
infra-maxillary  sets  of  branches.  Before  the  nerve  divides  at 
the  angle  of  the  jaw  it  gives  some  small  filaments  to  the  parotid 
gland,  and  these  join  with  the  filaments  of  the  great  aaricolar 
nerve  that  perforate  the  substance  of  the  gland.  Some  few 
branches  also  pass  forwards  on  the  side  of  the  face ;  some  of 
these  ascend  to  join  with  descending  branches  of  the  tem« 
poro-facial  division,  others  run  over  the  masseter  to  join  the 
buccal  branch  of  the  fiflh  nerve  on  the  buccinatcnr  ma«cle»  and 
a  few  reach  the  commissure  of  the  lips.  The  ntpra-nuuMary 
set  of  nerves  run  forwards  above  the  base  of  the  jaw,  and 
beneath  the  depressor  of  the  angle  of  the  mouth  and  platysma ; 
they  supply  the  muscles  of  the  lower  part  of  the  face,  and 
join  with  the  mental  branch  of  tlie  third  division  of  the  fifUi 
afler  it  has  escaped  from  the  mental  foramen.  The  junction  of 
these  branches  with  the  mental  is  very  similar  to  tliat  of  the 
infra-orbital  and  portio  dura ;  the  branches  of  the  seventh  cross 
those  of  the  fiflh  which  are  directed  upwards  to  the  lower  lip, 
they  have  but  few  communications  with  them,  and  the  branched 
of  the  seventh,  after  crossing  the  fiAh,  may  be  traced  through 
the  quadratus  menti  muscle  to  the  middle  line ;  and  their  ter- 
mination is  in  the  muscles  of  the  lower  lip  and  external  surface 
of  the  jaw.  The  infra-maxillary,  the  lowest  set  of  branches  of 
the  portio  dura,  are  placed  below  the  jaw,  and  beneath  the 
platysma  myoides  muscle ;  they  are  distributed  to  the  upper 
and  lateral  part  of  the  neck  and  platysma,  and  they  join  with 
branches  of  the  ascending  cervical  nerve  of  the  cervical  plexus. 
Some  branches  turn  upwards  over  the  jaw  to  join  with  the 
supra-maxillary  branches :  these  nerves  will  be  dissected  with 
the  neck. 

The  chief  branches  of  the  fifth,  now  dissected^  are  the  supra- 
orbital,  infra-orbital,  and  mental,  —  the  terminal  portions  of  the 
three  divisions  of  the  fiflh  nerve ;  the  auriculo-temporal,  buccal^ 
and  nasal  may  be  also  examined  in  this  dissection,  but  the 
remaining  small  branches  of  the  supra-  and  infra-trochlear» 
and  malar  nerves  will  be  seen  with  the  special  anatomy  of  the 
nerves  of  which  they  are  but  the  cutaneous  terminations. 

The  mpra-orbiud  nervty  the  termination  of  the  ophthalmic  or 
upper  division  of  the  fifth,  escapes  from  the  orbit  by  the  supra- 
orbital notch  ;  it  sends  downwards  pcdpebral  filaments  to  the 
upper  eyelid,  and  upwards  fronial  branches,  which  have  been 
dissected ;  other  branches  turn  outwards  in  the  orbicularis  mus- 
cle to  join  with  the  ascending  temporal  branches  of  the  portio 
dura.  This  junction  is  not  so  well  marked  as  in  some  of  the 
other  instances  of  communications  between  the  fifUi  and  the 
seventh,  and  it  is  only  in  subjects  in  which  the  nerves  are  well 
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developed  that  it  can  be  traced.  The  supra-  and  infra-trochlear 
branches,  from  the  same  division  of  the  fiflh,  lie  nearer  the 
nose^  the  supra-trochlear  being  the  larger,  and  beneath  the 
Gorrugator  supercilii  muscle. 

The  infixhorbiteU  nerve,  the  cutaneous   termination  of  theinfhi- 
superior  maxillary  or  second  division  of  the  fifth,  appears  beneath  ^^^^* 
the  elevator  of  the  upper  lip,  and  it  divides  directly  into  ascend- 
ing and  descending  branches.     The  descending,  the  most  nu- 
merous, radiate  from  the  infra-orbital  foramen  to  the  side  of  the 
MH>8e  and  the  upper  lip.     These  descend  vertically  beneath  the 
branches  of  the  portio  dura  that  cross  them  at  right  angles,  and 
are  united  to  them  by  filaments,  and  they  are  distributed  to  the 
mucous  membrane  and  muscles  of  the  upper  lip,  and  to  the 
integument  of  it  and  the  side  of  the  nose.     The  ascending  or 
pafyfebral  filaments  turn  up  beneath  the  orbicularis  to  the  lower  p^jp^. 
eyelid  and  its  conjunctiva,  and  some  are  distributed  also  to  the  ^f»^i- 
integument  of  the  dorsum  of  the  nose.  *™^ 

The  mental  branch  of  the  inferior  maxillary,  or  third  diviskm  Mental 
oi  the  fifU),  is  concealed,  after  its  exit  from  tne  mental  foramen,  ^IerTe. 
by  the  quadratus  menti  muscle.  The  nerve  divides  into  branches 
which  are  directed  upwards  beneath  those  of  the  seventh,  almost 
at  right  angles,  and  they  are  distributed  to  the  mucous  mem- 
brane, muscular  structure,  and  integument  of  the  lower  lip. 
The  greater  number  of  the  branches  are  supplied  to  the  mucous 
membrane  of  the  margin  of  the  lip,  and  the  nerve  will  be  readily 
exposed,  within  the  mouth,  by  taking  up  the  mucous  mem- 
brane. 

The   fuperfidal  temporal  branch  of  the   auriculo-temporal  super- 

rve  of  the  inferior  maxillary,  or  third  division  of  the  fifth,  ap-  ^^^ 


Tempo- 

pears  from  beneath  the  articulation  of  the  lower  jaw,  it  then  rai 
ascends  in  front  of  the  meatus,  and  is  distributed,  as  before  ^^"^^' 
seen,  to  the  side  of  the  head ;  the  junction  of  this  nerve  with 
the  portio  dura  takes  place  both  on  the  side  of  the  head  above 
the  temporal  fascia,  and  deeply  behind  the  condyle  of  the  jaw. 
This  nerve  supplies  branches  also  to  the  upper  part  of  the 
auricle  of  the  ear. 

The  buccal  nerve,  a  branch  of  the  inferior  maxillary,  or  third  Buccal 
division  of  the  fifth,  appears  on  the  side  of  the  face,  passing  from  ^^^*' 
beneath  the  coronoid  process  and  temporal  muscle ;  the  nerve 
then  runs  downwards  along  the  lower  part  of  the  buccinator 
masde,  joins  with  filaments  of  the  portio  dura  on  the  buccinator, 
•o  as  sometimes  to  form  a  plexus,  and  it  divides  into  many 
branches,  which  continue  forwards  in  the  course  of  the  nerve ; 
some  of  these  are  distributed  to  the  integument  near  the  angle 
of  the  mouth,  while  other  branches  pass  beneath  the  depressor 
anguli  muscle,  and  are  distributed  to  the  mucous  membrane; 
some  of  the  branches  supply  the  buccinator  and  depressor  anguli 
oris  muscles. 
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Niisai  '^^®  fiasai  nerve,  a  small  branch  of  the  first  division  of  the 
Nerve,  fifth,  leaves  the  cavity  of  the  nose  by  passing  between  the  nasal 
bone  and  cartilage ;  it  is  at  first  covered  by  the  compressor  nasi, 
and  it  divides  into  branches  which  descend  to  supply  the  in* 
tegument  of  the  ala  and  tip  of  the  nose,  with  branches  of  the 
infra-orbital.  Some  of  the  filaments  of  the  nerve  come  through 
the  nasal  bones,  and  the  nerve  joins  with  the  portio  dura  on  the 
Bide  of  the  nose. 
Deep  re-  The  deep  relations  of  the  parotid  glafid,  and  the  vessels  and 
o'f  the^  nerves  that  pass  through  it,  can  now  be  observed.  The  trunk  of 
Parotid  the  portio  dura  nerve  crosses,  from  behind  forwards,  through 
the  substance  of  the  gland,  and  it  divides  into  its  great  branches 
in  the  middle  of  it.  Beneath  the  nerve,  and  parallel  to  the 
ramus  of  the  jaw,  is  the  external  carotid,  which  ascends,  in  the 
gland,  as  high  nearly  as  to  the  condyle  of  the  jaw,  and  it  then 
divides  into  the  temporal  and  internal  maxillary  arteries,  the 
former  leaves  the  upper  border  of  the  parotid,  and  the  latter 
winds  behind  the  jaw.  Accompanying  the  artery,  but  super- 
ficial to  it,  is  the  plexus  of  veins  of  the  temporal  and  internal 
maxillary,  in  which  the  external  jugular  vein  commences ;  and 
a  vein  passes  deeply  through  the  substance  of  the  gland  to  con- 
nect together  the  external  and  internal  jugular  veins.  The 
superficial  temporal  branch  of  the  fiflh  nerve  passes  through  the 
upper  part  of  the  gland,  the  posterior  auricular  artery  ascends 
through  it  to  ifts  posterior  part,  and  the  transverse  facial  artery 
escapes  from  its  fi'ont.  The  deep  interval  between  the  ramus 
of  the  jaw  and  stylo-maxillary  ligament,  and  the  mastoid  process 
with  the  sterno-mastoid  muscle,  is  divided  into  two  parts  by  the 
styloid  process.  The  interval  behind  the  process  is  occupied 
bjr  a  portion  of  the  gland  which  projects  beneath  the  mastoid 
'process  and  sterno-mastoid  muscle,  and  extends  downwards  so 
as  to  be  in  contact  with  the  internal  jugular  vein,  and  the  eighth 
atid  ninth  tierves  that  accompany  it.  Another  large  portion  of 
tl>e  p&r6tid  is  situated  in  the  space  in  front  of  the  styloid  pro- 
cess, and  it  projects  bdhind  the  articulation  of  the  jaw  into  the 
posterror  part  of  the  glenoid  cavity  ;  it  is  also  prolonged  behind 
the  ramus  of  the  jaw  with  the  internal  maxillary  artery,  and 
when  this  portion  is  enlarged,  it  occupies  the  interval  between 
the  two  pterygoid  muscles  beneath  the  ramus  of  the  jaw  :  this 
same  portion  of  the  gland  in  front  of  the  styloid  process  passes 
directly  downwards,  and  comes  into  contact  with  the  internal 
carotid  artery  which  is  beneath.  A  careful  examination  of  the 
processes  of  the  gland  sent  into  the  hollows  in  the  bottom  of  the 
space  in  which  it  lies,  and  of  the  number  of  important  vessels 
that  either  pass  through  the  gland  or  are  in  dose  contact  with 
It,  must  convince  the  dissector  of  the  impracticability  of  re- 
moving it,  and  also  of  the  dangers  attending  any  operations  on 
this  part. 
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Now  the  dissection  of  the  face  is  completed,  place  some  strips  Diuec. 
of  calico  dipped  in  a  solution  of  bichloride  of  mercury  on  the  ^^^' 
side  on  which  the  nerves  were  dissected,  and  fasten  the  skin 
over  it.  Return  to  the  examination  of  the  orbit,  and  the  ana* 
totny  of  the  nerves  before  dissected  by  the  side  of  the  body  of 
the  sphenoid  bone ;  place  the  head  in  the  same  position  as  for 
Ihe  sinuses  in  the  base  of  the  skull,  and  remove  the  roof  of  the 
orbit.  To  accomplish  this,  make  two  vertical  cuts  with  a  saw 
through  the  margin  of  the  orbit,  the  inner  passing  rather  to  the 
outer  side  of  the  internal  angular  process  of  the  frontal  bone^  to 
avoid  the  pulley  attached  to  this  point;  and  the  outer  somewhat 
within  the  external  angular  process,  that  the  lachrymal  gland, 
its  vessels  and  nerve,  may  not  be  injured.  Extend  these  cuts 
backwards  along  the  roof  of  the  orbit,  by  means  of  a  chisel,  to  a 
quarter  of  an  inch  in  front  of  the  optic  foramen  and  a  little 
external  to  it,  or  to  a  slight  projection  of  bone,  and  then  raise 
and  turn  forwards  the  portion  of  bone  included  by  these  in- 
cisions. A  portion  of  the  roof  of  the  orbit  still  remains ;  this  is 
to  be  cut  through  with  the  bone  forceps,  about  two  lines  external 
to  the  optic  foramen,  and  the  piece  of  bone,  which  is  the  small 
wing  of  the  sphenoid,  and  therefore  unattached  at  the  outer 
extremity,  is  to  be  removed.  As  the  vertical  portion  of  bone 
on  the  outer  side  impedes  the  dissection,  remove  it  by  a  cut 
with  the  saw  directed  obliquely  downwards  and  inwards,  so  as 
Dot  to  take  away  more  of  the  outer  wall  of  the  cavity.*  Any 
small  impending  portion  of  the  roof,  on  either  side,  that  inter- 
feres with  the  easy  dissection,  may  be  removed  with  the  bone 
forceps,  but  the  small  nasal  nerve  must  be  avoided  on  the  inner 
side.  The  portion  of  bone  forming  the  roof  and  margin  of  the 
orbit,  which  is  now  raised,  is  not  to  be  cut  away.  In  the  orbit 
are  contained  the  eyeball,  and  a  considerable  quantity  of  a 
granular  fat  which  hlls  the  space  not  occupied  by  the  eye. 
There  are  four  recti  muscles,  one  above,  one  below,  and  one  on 
each  side  of  the  ball ;  two  oblique,  a  superior  and  inferior,  with 
reference  to  the  globe  of  the  eye ;  and  one  elevator  muscle  of 
the  upper  eyelid.  The  nerves  are  the  second,  third,  fourth, 
ophthalmic  division  of  the  fifth,  orbital  branch  of  the  superior 
maxillary  division  of  the  fiflh,  and  the  sixth.  The  second  is  dis- 
tributed to  the  eyeball,  the  third  supplies  all  the  muscles  of  the 

*  The  dissector  is  sometixses  desirous  to  take  nway  the  whole  outer  wall 
of  the  orbit,  and  part  of  the  middle  fossa  of  the  skull,  ia  this  stage  of  the  dis- 
section, to  obtain  a  view  of  the  first  and  second  divisions  of  the  fifth  ;  but  we 
cannot  recommend  this  proceeding  unless  it  be  wbhed  to  dissect  only  these 
two  branches  of  the  nerves. 
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orbit  except  two,  the  fourth  supplies  one  of  those  two,  —  the 
superior  oblique  muscle,  and  the  sixth,  the  remaining  muscle,  — 
the  external  rectus :  the  branches  of  the  fiflh  only  pass  through 
the  cavity  to  be  distributed  external  to  it ;  numerous  branches 
of  the  ophthalmic  vessels  are  contained,  also,  in  the  orbit.  All 
these  parts  are  surrounded  by  a  strong  periosteum  which  is  to 
be  first  seen. 
Perios-  The  periosteum  of  the  orbit,  now  exposed,  is  a  fibrous  mem- 
oahe  brane  prolonged  into  the  cavity  from  the  dura  mater,  through 
Orbit.  ii^Q  sphenoidal  fissure ;  it  lines  the  interior  of  the  orbit  adhering 
but  loosely  to  the  bone,  and  at  the  anterior  margin  it  joins  with 
the  external  periosteum,  and  is  prolonged  to  the  tarsal  cartilage 
as  the  palpebral  ligament.  This  membrane  incases  the  contents 
of  the  orbit,  like  a  bag ;  but  it  is  perforated  behind  by  the  optic 
nerve,  and  a  large  aperture  exists  in  it  for  the  nerves  that  enter 
through  the  sphenoidal  fissure ;  on  the  sides  are  some  smaller 
apertures  for  the  vessels  and  nerves  that  pass  from  this  cavity 
through  the  orbital  foramina :  some  of  the  nerves  appear  through 
the  membrane. 
DiMcc-  Divide  the  periosteum  by  an  incision  from  front  to  back,  and 
remove  it  from  each  side ;  the  following  is  the  arrangement  of 
the  muscles,  vessels,  and  nerves  close  beneath  it.  In  tlie 
middle  line  is  the  large  frontal  nerve  of  the  ophthalmic  divisioa 
of  the  fifth  (for  this  nerve  divides  at  the  sphenoidal  fissure  into 
frontal,  lachrymal,  and  nasal),  with  its  accompanying  vessels ; 
external  to  this,  and  also  above  the  muscles,  is  the  lachrymal 
nerve  with  its  vessels,  and  to  the  inner  side,  and  at  the  back 
of  the  orbit,  is  the  small  fourth  nerve ;  these  three  nerves  enter 
the  orbit  above  the  muscles,  but  all  the  other  nerves  that  enter 
this  cavity  through  the  sphenoidal  fissure  pass  between  the  two 
heads  of  the  external  rectus  muscle.  The  muscle  beneath  the 
fourth  nerve  is  the  superior  oblique,  beneath  the  frontal  are  the 
levator  palpebrae  and  superior  rectus,  and  below  the  lachrymal 
nerve  is  the  external  rectus  muscle.  Tlie  lachrymal  gland  is 
situated  in  the  outer  angle  of  the  orbit,  near  to  its  margin,  and 
superficial  to  its  contents ;  it  is  perforated  by  the  lachrjonal 
nerve  and  vessels.  Remove  some  of  the  fat  from  the  intervals 
between  the  muscles,  and  use  the  knife  with  great  caution, 
particularly  in  the  interval  between  the  external  and  superior 
rectus  muscles,  since  the  small  lenticular  filaments  are  found  in 
it,  near  to  the  optic  nerve.  Some  small  descending  filaments 
from  the  lachrymal  near  the  gland,  and  also  a  small  occasional 
nerve,  from  the  frontal,  in  the  interval  between  the  superior 
rectus  and  superior  oblique  muscles,  are  to  be  avoided.  It  is 
not  necessary  to  remove  all  the  fat  before  examining  some  of  the 
nerves  and  muscles.  Follow  back  the  fourth  nerve  through  the 
fibrous  sheath  that  surrounds  it  as  it  enters  the  orbit ;  do  the 
same  with  the  frontal  and  lachrymal  nerves  to  their  point  of 
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origin  from  the  c^hthalmic  division  a£  the  fifth ;  it  is  easy  to 
fiAiow  the  frontal,  but  it  requires  great  care  to  succeed  in  dis« 
secting  the  small  lachrymal  nerve,  through  its  sheath  of  fibrous 
membrane,  back  to  its  origin.  If  the  projecting  clinoid  process 
has  not  been  removed,  it  should  now  be  done,  to  see  the 
relative  position  of  the  nerves,  as  they  pass  through  the 
sphenoidal  fissure. 

The  lachrymal  glandy  for  the  secretion  of  the  tears,  is  ai^achry. 
conglomerate  gland,  situated  within  the  external  angular  pro-  cund. 
cess  of  the  frontal  bone,  which  h  hollowed  to  receive  it,  and  it 
is  superficial  to  the  other  contents  of  the  orbit    It  is  of  a 
lengthened  form,  convex  externally,  flat  below,  like  an  almond ; 
and,  from  its  front,  a  portion  projects  forwards  to  touch  the 
upper  eyelid  :  the  upper  surface,  in  contact  with  the  periosteum, 
is  connected  to  it  by  numerous  fibrous  processes ;  the  lower, 
surrounded  by  fat,  rests  on  the  external  rectus  muscle  and  the 
eyeball;  and  through  the  substance  of  the  gland  pass  the 
lachrymal  vessels  and  nerve.     The  strudure  of  the  gland  re-  stnic- 
sembJes  other  conglomerate  glands ;   it  consists  of  numerous  ^^^*' 
small  granules  connected  together  by  cellular  membrane  and 
efferent  ducts :  the  duds  unite  to  form  larger  tubes  whicli  open  ducu. 
on  the  conjunctiva  of  the  upper  eyelid,  a  little  above  the  outer 
part  of  the  tarsal  cartilage,  by  ten  or  twelve  very  small  aper- 
tures.   Follow  the  lachrymal  vessels  and  nerve  through  the 
substance  of  die  gland  to  the  upper  eyelid,  and  trace  the  small 
descending  branches  of  the  lachrymal  nerve. 

The  /aurth  nerve  enters  the  orbit  by  the  inner  part  of  the  Fourth 
sphenoidal  fissure ;  as  it  passes  through,  it  is  situated  above  ^^'^^ 
the  other  nerves  that  enter  by  the  same  aperture,  and  it  is  in- 
ternal to  them,  since  it  crosses  over  the  frontal  nerve  to  reach 
its  inner  side;  but  in  the  wall  of  the  cavernous  sinus  it  was 
found  below  the  third,  and  external  to  it  and  the  sixth.  Imme- 
diately afler  it  has  entered  the  orbit,  it  quits  the  frontal  nerve, 
passes  inwards  and  forwards  over  the  levator  palpebrae  and 
superior  rectus  muscles,  near  to  their  posterior  attachment,  to 
reach  the  superior  oblique  muscle,  to  which  it  is  distributed  by 
numerous  filaments  which  enter  its  orbital  surface,  contrary  to 
the  general  arrangement  of  the  distribution  of  the  nerves  of  the 
orbit  to  the  ocular  surfaces  of  the  muscles. 

The  Jronial  nertfe^  a  branch  of  the  ophthalmic  or  orbital  divi-  Fronui 
sion  of  the  fifUi,  enters  the  orbit  close  to  the  outer  side  of  ^"^^' 
the  fourth  and  above  the  muscles,  it  is  rather  below  the  level 
of  the  fourth,  but  above  that  of  the  lachrymal  nerve  which  is 
external  to  it.  The  nerve  continues  forwards  over  the  levator 
palpebrae  and  superior  rectus  muscles,  and  in  the  front  of  the 
orbit  it  inclines  to  their  inner  side  and  divides  into  its  two 
terminal  branches,  the  supra- trochlear  and  supra-orbitaL  In 
this  course  the  nerve  lies  close  beneath  the  periosteum,  and  it 
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is  accompanied  by  the  supra-orbital  vessels :  the  point  of  divi- 
sion of  the  nerve  is  very  variable ;  at  one  time  it  takes  place 
as  soon  as  it  has  entered  the  cavity,  and  at  another  near  to  the 
supn.    margin  of  the  orbit.     The  supra-trochlear  nerve,  the  smallest  of 
chiear     the  two  branches  into  which  the  frontal  divides,  passes  obliquely 
branch .  [D^ar(}g  (q  near  the  pulley  of  the  superior  oblique  muscle,  and 
it  then  leaves  the  orbit  by  turning  round  the  superciliary  ridge 
of  the  frontal  bone.     The  nerve  is  seen,  externally,  to  ascend 
between  the  frontal  bone  and  corrugator  supercilii,  and  it  gives 
Paipe.    off  numerous  branches,  some  of  which — the  paib^nral — descend 
umenu.  ^^  ^^^   Conjunctiva  and  orbicularis  of  the  upper  eyelid,  and 
others  supply  the  corrugator  supercilii  and  orbicularis  muscles ; 
but  the  greater  number  of  its  branches  ascend  on  the  forehead, 
and  become  cutaneous.     Before  the  nerve  leaves  the  orbit  it 
sends  down  a  branch  to  join,  below  the  pulley  of  the  oblique 
muscle,  with  the  infra- trochlear  branch  of  the  nasal  nerve ;  and, 
as  it  turns  round  the  margin  of  the  orbit,  beneath  the  frontal 
sinus,  it  gives  a  small  filament  through  the  bone  to  the  sinus. 
It  is  not  uncommon  to  see  the  branch  to  join  the  infra-trochlear 
given  off  from  the  frontal  at  the  back  of  the  orbit ;  and,  in  such 
a  cose,  the  nerve  passes  forwards  in  the  interval  between  the 
superior  rectus  and  superior  oblique  muscles,  to  join  the  in/ra- 
Supra-    trochlear  nerve  at  the  inner  part  of  the  orbit.     The  supra* 
branch    Orbital  nerve,  the  other  branch  of  the  frontal,  leaves  the  orbit  by 
passing  through  the  notch  or  foramen  in  the  superciliary  ridge ; 
and  beneath  the  corrugator  supercilii  and  orbicularis  it  divides 
into  the  two  branches  which  were  dissected  with  the  cutaneous 
nerves  of  the  head.     Where  the  nerve  leaves  the  orbit  it  sends 
Paipe.    down  some  small  filaments  —  the  palpebral  branches  —  to  the 
Umenti.  "ppcr  eyelid,  and  other  branches  pass  transversely  outwards  in 
the  orbicularis,  which  they  supply,  and  they  join  with  the  portio 
dura.     A  filament  sometimes  enters  a  canal  in  the  frontal  bone^ 
and  becomes  cutaneous  higher  up  on  the  head. 
Lachry.      The  lachrymal  nerve^  a  branch  of  the  ophthalmic,  is  smaller 
Selre.    than  the  frontal,  and  it  enters  the  orbit  above  the  muscles,  but 
to  the  outer  side  of  the  frontal  and  a  little  lower  than  it ;  as  it 
passes  through  the  sphenoidal  fissure  it  is  enveloped  by  a  dis* 
tinct  and  strong  process  of  the  dura  mater.    In  the  orbit  the 
nerve  runs  forwards  along  its  outer  part,  above  the  external 
rectus  muscle,  and  close  beneath  the  periosteum,  to  the  lachry- 
mal gland,  through  which  it  passes,  and  to  which  it  gives  fila« 
ments ;  it  then  leaves  the  gland,  perforates  the  fibrous  mem- 
rr-  brane  of  the  upper  eyelid,  and  it  divides  into  palpebral  branches, 
Ume^  which  communicate  in  the  lid  with  the  portio  dura,  and  one 
filament  turns  upwards  on  the  forehead  to  end  in  the  integu* 
Gommu.  Hient.     Near  the  lachrymal  gland,  the  nerve  sends  downwards 
to?he"'*°"®  or  two  filaments  to  join  with  the  orbital  branch  of  the 
Superior  Superior  maxillary  nerve,  or  second  division  of  the  fifth.     The 
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lachrymal,  like  the  frontal^  is  sometimes  divided  at  the  back  of 
the  orbit  into  two  branches.  This  nerve  is  formed,  occasionally, 
by  a  branch  from  the  fourth,  and  by  another  from  the  ophthalmic 
nenre. 

Divide  the  frontal  nerve  about  its  middle,  and  throw  for*^iM«c- 
wards  and  backwards  the  ends  ;  raise  its  posterior  part  from  the 
muscles  beneath  it,  and  the  nasal  nerve  is  seen  to  arise  from 
the  inner  side  of  the  ophthalmic,  behind  the  origin  of  the 
frontal  and  lachrymal,  and  it  enters  the  orbit  much  lower  down. 
The  superficial  muscles  are  now  exposed. 

The  levator  pafpebr(B  muscle  is  the  most  superficial  of  those  ^J*^^ 
in  the  orbit ;  it  is  thin  and  fiat,  and  it  arises  by  a  narrow  pointed  MuscieT 
portion  from  the  roof  of  the  orbit,  close  in  front  of  the  optic  origin. 
foramen.     The  muscle  widens  as  it  extends  forwards  to  the 
margin  of  the  orbit ;  and,  at  this  point,  it  makes  a  sudden  turn 
downwards  and  forwards,  in  front  of  the  eyeball,  to  be  inserted^  inser- 
by  a  wide  and  thin  tendon,  into  the  upper  part  of  the  tarsal  ^^^"' 
cartilage.     This  muscle  lies  beneath  the  periosteum,  it  is  crossed  Reu. 
by  the  fourth  and  frontal  nerves,  and  the  anterior  reflected  por-  ^®°*' 
tion  lies  between  the  orbicularis  and  eyeball,  but  it  is  separated 
from  the  former  by  the  palpebral  ligament.     It  lies   on   the 
superior  rectus  and  globe  of  the  eye.     Cut  it  across  in  front  of 
its  centre,  and  turn  it  aside,  a  small  nerve  enters  it 

The  rectus  superior  muscle^  one  of  the- four  muscles  which  lie  Rectui 
around  the  globe  of  the  eye,  and  are  named  from  their  relative  ||^*ic.' 
position  to  it,  arises  by  a  common  origin  with  the  other  muscles,  origin.' 
from  the  process  of  dura  mater  that  surrounds  the  optic  nerve, 
as  well  as  from  the  outer  and  upper  part  of  the  optic  foramen ; 
the  filnres  form  a  flat  muscle,  which  is  continued  forwards  to 
near  the  front  of  the  eye,  and  ends  in  a  tendon  which  is  inserted  inaer* 
into  the  sclerotic  coat  a  little  behind  its  union  with  the  cornea,  ^^^' 
a  small  synovial  bursa  intervening  between  the  two.     From  the  Reia- 
margins  of  the  tendon  an  aponeurotic  expansion  is  given  ofi^,  ^^^' 
and  it  joins  a  similar  process  from  the  tendons  of  the  other 
recti  muscles  to  form  a  partial  covering  for  the  globe  of  the 
eye ;  this  is  sometimes  named  the  tunica  albuginea.     The  upper 
Burface  of  the  muscle  is  covered  by  the  levator  palpebrae  and 
frontal  nerve,  the  lower  rests  on  the  nasal  and  optic  nerves,  and 
i^hthalmic  artery,  as  well  as  on  the  globe  of  the  eye. 

The  superior  Mique  muscle  is  thin  and  narrow,  and  it  is  the  superior 
longest  of  any  in  the  orbit.     Its  course  is  peculiar,  since  its  ^uMiJf 
direction  is  changed  at  the  anterior  part  of  the  orbit  by  a 
pulley  through  which  it  passes ;   so  that  the  line  of  action  of 
the  muscle  does  not  correspond  to  that  of  the  fibres.     The 
muscle  is  situated  at  the  inner  part  of  the  orbit,  and  it  arises^  origin. 
behind,  from  the  sheath  of  the  optic  nerve,  and  from  the  inner 
part  of  the  optic  foramen ;  the  fleshy  fibres  proceed  forwards 
to  the  tendon  which  enters,  at  the  inner  angle  of  the  orbit,  a 
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cartilaginous  pulley  by  which  its  direction  is  altered ;  and  it 
then  passes  downwards  and  backwards  between  the  superior 
Infer-     rcctus  and  globe  of  the  eye,  to  be  attached  to  the  sclerotic 
*^°^'      coat,  by  a  wide  thin  aponeurosis,  behind  the  anterior  half  of 
the  eyeball,  and  between  the  superior,  and  the  external  rectus 
R«ia.     muscle.     The   muscle  is  in  contact  with  the  periosteum  by 
^^^'^     its  orbital  surface,  and  with  the  nasal  nerve  and  ophthalmic 
artery  by  the  ocular ;  the  fourth  nerve  enters  the  orbital  sur. 
face  about  its  centre.     The  tendon  is  attached  to  the  sclerotic 
behind  the  insertion  of  the  recti,  and  very  near  the  tendon  of 
the  inferior  oblique,  with  which   it  seems   to  be  sometimes 
TroehiM  united.     The  pulley  or  trochlea  through  which  the  tendon  of 
i^f"^'  the  superior  oblique  muscle  plays^  is  a  fibro-cartilaginous  ring 
attached  to  the  depression  in  the  frontal  bone  at  the  inner 
angle  of  the  orbit ;  a  fibrous  prolongation  from  the  margin  of 
the  ring  surrounds  the  tendon,  and  obscures  the  sight  of  its 
motion ;  but  this  is  to  be  removed,  and  a  synovial  membrane 
that  lines  the  pulley  will  be  brought  into  view. 
dubcc-       Cut  across  the  superior  rectus  in  front  of  its  centre,  and 
^^^"*      turn  it  backwards  with  the  levator  palpebral,  the  upper  division 
of  the  third  nerve  is  observed  to  supply  these  muscles.     The 
nasal  nerve  is  also  exposed  as  it  crosses  the  optic ;  it  gives 
some  small  ciliary  filaments  to  this  nerve :  follow  it  to  the  inner 
part  of  the  orbit ;  the  ophthalmic  artery  and  vein  run  inwards 
with  the  nasal  nerve :  remove  more  of  the  cellular  membrane 
from  between  the  external  rectus  and  optic  nerve,  with  the 
same  caution  as  before,  and  seek  the  lenticular  ganglion  in  the 
space  between  the  nerve  and  muscle  at  the  back  of  the  orbit ; 
it  is  closely  connected  to  cellular  tissue,  is  about  the  size  of  a 
pin's  head,  and  it  is  usually  on  the  outer  side  of  the  ophthalmic 
artery.    If  the  nerves  that  pass  from  it  along  the  optic  nerve 
be  followed  backwards,  the  ganglion  will  be  readily  found.     A 
small  nerve  from  Uie  nasal  to  the  back  of  the  ganglion,  and  a  laige 
but  short  branch  from  this  to  the  third,  should  be  also  dissected. 
Separate  from  each  other  the  nasal  of  the  ophthalmic,  the  third* 
and  the  sixth  nerves,  as  they  enter  the  orbit  between  the  two 
heads  of  the  external  rectus  muscle, 
rhird         The  third  nerve  was  seen  to  be  the  highest  of  all  the  nerves 
Nerve.    *^  ^^  ^^^  ^£  ^^^  cavernous  sinus,  opposite  the  body  of  the 
sphenoid  bone ;  but  as  it  approached  the  sphenoidal  issure,  it 
descended  internally  to  the  other  nerves,  and  below  those  that 
enter  the  orbit  above  the  muscles,— namely,  the  fouKh,  and 
frontal  and  lachrymal  branches  of  the  ophUiaknic.    The  nerve 
is  now  found  at  the  sphenoidal  fissure,  in  close  contact  with  the 
nasal  of  the  ophthalmic,  and  the  sixth  nerve,  and  it  passes 
through  the  fissure  into  tlie  orbit  between  the  two  heads  of  the 
eEtecnal  rectus  muscle ;  but,  before  it  enters*  it  divides  into  a 
small  and  a  large  portion*  between  which  is  placed  the  nasal 
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nerve.  The  small  portion  or  up/per  dhision  of  the  third  nerre  upper 
enters  with  the  others  between  the  heads  of  the  external  rectus,  *^^"^®"* 
and  above  the  nasal  nerve;  it  turns  directly  upwards  to  the 
onder  surface  of  the  superior  rectus  muscle,  and  it  divides  into 
many  branches,  the  greater  number  being  given  to  the  ocular 
surface  of  this  muscle ;  but  some  long  and  small  filaments  pass 
from  beneath  its  inner  border  to  the  under  surface  of  the  levator 
palpebrs,  which  they  supply.  The  lower  division  of  the  nerve 
IS  not  dissected  now,  but  its  anatomy  will  be  examined  in 
another  stage  of  the  dissection. 

The  ntual  nerve,  the  only  remaining  branch  of  the  ophthalmic  xasai 
division  of  the  fifth,  arises  from  the  inner  side  of  the  ophthalmic,  ^<i^«- 
behind  the  sphenoidal  fissure ;  it  enters  the  orbit  with  the  third 
and  sixth  nerves,  between  the  two  heads  of  the  external  rectus, 
and  it  lies  in  the  interval  between  the  two  divisions  of  the  third 
nerve.     It  now  ascends  over  the  optic  nerve,  and  beneath  the 
superior  rectus  and  levator  palpebrae  muscles,  and  it  is  directed 
forwards  and  inwards  along  the  inner  side  of  the  orbit,  below 
the  level  of  the  superior  oblique  muscle,  to  the  anterior  of  the 
two  foramina  in  the  inner  wall  of  the  orbit,  at  which  point  it 
divides  into  the  infra-troohlear  and  nasal  branches.     Whilst  the 
nerve  is  passing  between  the  two  heads  of  the  rectus,  or  even 
before,  it  gives  off  a  long  slender  branch,  half  an  inch  or  more  Nerve 
in  length,  which  runs  forwards  to  the  lenticular  ganglion,  this  [enucu- 
is  sometimes  bifurcated  at  the  ganglion  ;  and,  as  it  crosses  thei^'^^n- 
optic,  it  sends  along  it  two  or  three  small  branches, — the  ciliary  %-^!^^y 
nerves,  which  run  on  the  inner  side  of  the  nerve,  those  from  Nenrei. 
the  lenticular  ganglion  being  on  the  outer,  and  they  perforate 
the  sclerotic  coat  of  the  eye  to  be  distributed  to  this  organ. 
Their  anatomy  will  be  seen  with  the  dissection  of  the  eye. 
The  {s^O'trockkaT  nerve,  the  smallest  branch  of  bifurcation  infra- 
of  die  nasal,  passes  forwards,  from  its  point  of  origin,  along  the^e«r 
inner  wall  of  the  orbit,  beneath  the  tendon  and  pulley  of  the  i>»nch. 
superior  oblique  muscle,  and  it  leaves  the  cavity  below  the  level 
of  the  sopra-trochlear,  and  nearer  the  nose.    It  divides,  finally, 
into  many  small  branches  to  supply  the  side  of  the  nose  and  la* 
chrymal  sac;  and  other  branches — X\ie  paipebral — are  distributed  paipe- 
to  the  upper  eyelid,  and  join  the  branches  oi  the  supra-trochlear^^^^"' 
of  the  frontal.     Before  this  nerve  leaves  the  cavity  of  the  orbit, 
it  is  joined  by  a  small  communicating  branch  sent  down  from 
the  supra-trochlear  nerve.     The  connection  between  this  nerve 
and  the  portio  dura  on  the  side  of  the  nose  has  been  dissected, 
and  it  is  only  necessary  to  follow  the  nerve  onwards  to  it.    The 
naeal  branck,  the  continuation  of  the  nerve,  leaves  the  orbit  by  Natai 
the  anterior  of  the  two  orbital  foramina  in   the  inner  wall,^*^"^^   ' 
together  with  a  small  artery ;  it  runs  through  a  canal  between 
the  articulating  surfaces  of  the  frontal  and  ethmoid  bones,  and  it 
appears,  in  tlie  cranium,  at  the  outer  border  of  the  ethmoid 


94  DISSECTION  OF   THE  OBBIT. 

bone,  in  a  groove  which  conducts  it  to  an  aperture  in  front  of 
the  ethmoid^  and  external  to  the  other  foramina  in  the  cribriform 
plate  of  this  bone ;  it  passes  from  the  cavity  of  the  skull  to  the 
nose,  through  this  aperture,  and  it  will  be  seen  in  the  skull  by 
removing  the  dura  mater  whidi  covers  it,  though,  in  some 
subjects,  the  border  of  the  frontal  bone  projects  over  it,  ao 
as  almost  to  conceal  it«  When  the  nerve  has  entered  the  noeey 
it  gives  off  some  small  branches  on  the  septum  and  spongy 
bones,  and  it  continues  downwards  and  forwards  in  a  groove 
behind  the  nasal  bone  of  its  own  side,  as  far  as  to  the  union  of 
it  with  the  nasal  cartilage,  it  then  becomes  cutaneous  in  the 
face,  and  communicates  with  the  portio  dura :  one  or  two  small 
branches  come  through  the  nasal  bone,  but  the  nerve  does  not 
give  any  branches  to  the  nose,  as  it  lies  above  the  cribriform 
plate, 
oph-  The  ophthalmic  or  lenticular  ganglum,  a  small  roundish*shaped 

OT^ira-  body,  is  redder  in  colour  in  one  subject  than  in  anoUier ;  it  is 
oan^  placed  at  the  back  of  the  orbit,  in  the  interval  between  the 
gUon.  external  rectus  and  optic  nerve,  near  to  the  posterior  attach^ 
ments  of  the  recti  muscles,  and  it  is  commonly  situated  on  the 
outer  side  of .  the  ophthalmic  artery  which  separates  it  from  the 
optic  nerve.  From  the  disposition  of  its  different  nerves,  it  is 
said  to  be  square-shaped,  and  to  have  four  angles,  each 
designated  by  a  particular  name.  The  ganglion  is  connected 
behind,  by  its  posterior  superior  angle,  to  the  nasal  as  it  enters 
the  orbit,  by  a  long,  slender  branch,  and,  by  its  posterior  inferior 
angle,  to  the  branch  of  the  lower  division  of  the  third  nerve, 
which  goes  to  the  inferior  oblique  muscle ;  this  connecting  nerve 
is  short  and  thick,  sometimes  almost  as  wide  as  the  ganglion, 
but  occasionally  it  is  lengthened  and  smaller.  The  posterior 
part  of  the  ganglion  is  connected  also,  sometimes,  by  a  distinct 
filament  to  Use  cavernous  ganglion,  but  this  is  more  commonly 
absent,  or  it  unites  outside  the  orbit  with  the  nasal  of  the  oph* 
ciUary  thalmlc.  From  the  front  of  the  ganglion  two  bundles  oidUar^ 
Nerves,  f^^^^  pggg  arouod  the  optic  to  the  eye ;  the  upper,  smallest 
in  size,  from  the  anterior  superior  angle,  consists  of  about  four 
filaments,  and  the  lower,  from  the  anterior  inferior  angle,  is 
formed  by  about  six :  they  pass  round  the  optic  nerve  to  the 
sclerotic,  which  they  perforate  near  the  entrance  of  the  optic, 
and  they  are  distributed  to  the  ciliary  ligament  and  iris.  The 
ciliary  nerveis  from  the  ganglion  are  placed  on.ithe  outer  and 
upder  surface  of  the  optic  nerve,  and  tbey  join  with  the  lOiMaiTv 
fi;om  the  i^asal,  whicti  He  on  its  inaer  partfi  auineroiiB  mv/mL 
tortuous  ciliary  arterj^s  accompany  these  nerves^and  thisy  thavie 
n^rly  tj>e  sam^  distribution  iin  tlne  baU.of  theiey^i  t  .  .  :>..;;< 
Optic  Tho  op^e  »er<^ftin.the.orbji,  extends  forWands  from^itfaefOplie 
KeiTe.  fQi-aiQ^n  (Q  the  lower  and  inner  part  of  the  eye,  which  itietUNen* 
to  terminate  in  the  retina.    It  is  invested  by  a  tube  of  dura 
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mater  which  gives  attachment  to  the  recti  muscles,  but  a  con* 
siderable  quantity  of  fat  afterwards  separates  it  from  Uiese  mus« 
des.  The  optic  is  crossed,  above,  by  the  nasal  nerve  and  oph- 
thalmic vessels,  and  below,  by  the  branch  of  the  lower  division 
of  the  third  nerve,  which  goes  to  the  internal  rectus ;  it  is  sur- 
rounded by  the  numerous  ciliary  arteries  and  nerves,  till  it  per. 
forates  the  sclerotic  coat  of  the  eye. 

The  cphihalmic  artery  is  a  branch  of  the  internal  carotid  in  oph- 
the  skull,  and  it  arises  close  to  the  anterior  clinoid  process ;  it  Anerj! 
then  passes  into  the  orbit  through  the  optic  foramen  with  the 
optic  nerve,  but  external  and  inferior  to  it.    In  the  first  part  of 
its  course  in  the  orbit,  it  lies  external  to  the  optic  nerve ;  it 
then  ascends  and  crosses  over  to  its  inner  side,  and  finally,  the 
artery  runs  with  the  nasal  nerve  to  the  inner  angle  of  the  orbit, 
and  it  here  divides  into  its  terminal  branches.     The  branches  of  Branch- 
this  artery  are  very  numerous,  and  are  divided  into  those  given  ^ 
off  external  to  the  nerve,  those  above,  and  those  internal  to  it ; 
the  latter  are  the  most  numerous. 

The  iachrymal  artery^  the  first  branch  of  the  ophthalmic,  is  a  External 
considerable  trunk  ;  it  is  deep  at  first,  between  the  external  and  opua 
superior  rectus  muscles,  but  it  soon  becomes  superficial,  and,  Lschnr* 
placed  beneath  the  periosteum,  but  above  the  external  rectus  branch. 
muscle,  it  runs  forwards  with  the  nerve  of  the  same  name  to 
the  lachrymal  gland  which  it  perforates,  and  to  which  it  gives 
many  small  branches.     After  the  artery  has  left  the  gland  it 
perforates  the  ligament  of  the  upper  eyelid,  and  it  ends  by 
anastomosing  with   the  palpebral  arches,  as  already  seen  ;  it 
gives  some  branches  also  to  the  conjunctiva.    In  the  orbit,  it 
gives  a  small  maiar  branchy  through  the  malar  bone,  to  the  tem-  Maiar 
poral  fossa  to  anastomose  with  the  deep  temporal  arteries ;  and^'*"^^' 
it  is  jmned,  behifid,  by  a  small  branch,  from  the  middle  menin- 
geal artery,  which  enters  by  one  of  the  foramina  in  the  back  of 
the  orbit. 

The  central  artery  of  the  retina  is  a  very  small  branch ;  it  Branch 
perforates  the  sheath  of  the  optic  nerve  near  the  foramen ;  it  Retina. 
runs  in  the  centre  of  the  nerve  to  the  interior  of  the  eye,  and  it 
cads  in  a  vascuha:  membrane  that  lines  the  inner  surface  of  the 
rtiina;  '    ■ 

'  >'Tbe  supra-ofMal  brandk  leaves  the  truiiik  whilst  it  is  covered  Above 
by;the  levatevipalpebrtt  and  superior  *  reetus  muscles,  it  thentu;!%. 
Emerges  ^om  ibeneath  theii*  inner   bdrd^er,  *  acconrpdnies  the|j[j"-<»'^^' 
sijpnM>rbftal' nerve  through  the  notch  of  the  same  name,  and  itbranciw 
endsin^wo  hvAsches  whidi  ascend  on  the  forehead,  and  supply 
the-iliQacIei'and^integumentst  anid  some  aiso  go  to  the  Eyelid; 
and  join  with  the 'pa^braL'  Thiserfeffy  gives  filaments^  to  the 
two;masiolc9«by  Mrhkii'*it  ib  odvered,*  and-  k  smttirartcty  to  the 
fronCsd  bone  as  it  passes  beneath  it. 
The  ciHary  branches  are  derived  from  many  sources,  and  a'cgj^ 
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arranged  into  two  sets,  anterior  and  posterior,  the  latter  to- 
eluding  long  and  short  branches.     The  etnierior  cUiary  are  sup- 
plied by  small  arteries  in  the  front  of  the  orbit ;  they  are  not 
usually  seen  in  a  dissection,  but  when  they  are  minutely  injected, 
or  are  distended,  as  in  inflammation  of  the  iris,  they  are  seen  to 
form  a  vascular  circle  around  the  front  of  the  ball.     These  per- 
forate the  sclerotic  about  two  lines  behind  the  cornea,  and  they 
end  by  anastomosing,  around  the  margin  of  the  iris,  with  the 
branches  of  the  posterior  long  and  short  ciliary  arteries.    The 
posterior  eiiiary  are  derived  from  the  ophthalmic,  or  some  of 
its  branches  in  the  back  of  the  orbit ;  they  are  tortuous  and 
entwine  around  the  optic  with  the  ciliary  nerves,  to  the  poste. 
rior  part  of  the  ball  of  tiie  eye ;  all  of  these,  named  the  dkorl 
posterior  ciliary ^  except  two,  and  about  fifteen  in  number,  per« 
forate  the  sclerotic  coat  around  the  optic  nerve,  and  they  then 
run  between  this  coat  and  the  choroid  to  the  iris ;  they  chiefly 
supply  the   choroid  coat    and  anastomose  with  the  anterior 
ciliary.      The  long  posterior  ciliary  are  only  two  in  number, 
their  origin  is  uncertain,  but  they  run  forwards  with  the  short, 
by  the  side  of  the  optic  nerve ;  they  perforate  the  sclerotic  like 
the  others,  but  a  little  farther  from  the  entrance  of  the  nerve, 
and  they  extend  forwards,  one  on  each  side  along  the  middle 
line  of  the  ball  of  the  eye ;  they  anastomose  in  front  with  the 
other  ciliary  branches.     It  is  this  artery,  on  each  side,  that  is 
to  be  avoided  when  the  needle  is  used  to  depress  the  lens. 
The  distribution  of  these  arteries  belongs  to  die  anatomy  of 
the  eye. 

The  muscular  branehes  are  the  arteries  for  the  supply  of  the 
muscles  ;  they  are  divided  into  superior  and  inferior.  The 
sivperior^  uncertain  in  origin,  sometimes  arise  by  a  common 
trunk,  they  supply  the  levator  palpebral,  superior  rectos,  and 
superior  oblique  muscles.  The  inferior  set,  larger  than  the 
others,  arise  from  the  trunk  of  the  ophthalmic,  they  pass  below 
and  beneath  the  optic  nerve,  and  divide  into  branches  to  supply 
the  other  recti  muscles  and  the  inferior  oblique ;  and  they  give 
off  many  of  the  anterior  ciliary  branches. 

Tlie  ethmoidal  branches  are  two,  an  anterior  and  posterior. 
The  anterior^  larger  than  the  other,  passes  through  the  aop 
terior  of  the  two  orbital  foramina  in  the  inner  wall  of  the  orbit, 
with  the  nasal  nerve,  it  then  appears  in  the  cranium  on  the  side 
of  the  cribriform  plate,  gives  off  some  small  meningeal  branches 
to  the  dura  mater,  and  it  ends  by  a  small  branch  that  passes 
into  the  nose.  The  posterior  leaves  the  orbit  by  the  posterior 
foramen,  and,  on  the  surface  of  the  ethmoid  bone  in  the  base  of 
the  skull,  it  supplies  small  meningeal  branches  to  the  dura 
ma^r ;  aome  of  its  branches  anastomose  with  the  anterior,  and 
others,  enter  the  nose  by  the  foramina  in  the  bone. 
The  paipsbsal  bramiches  arise  from  the  ophthalmic  opposite  the 
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trochlea  of  the  superior  oblique  muscle  :  there  is  one  for  each  branch- 
eyelid  ;  the  superior  runs  outwards  beneath  the  orbicularis,  and  ^ 
in  the  eyelid  it  forms  an  arch  with  the  lachrymal,  from  which  ?HS!" 
the  lid  is  supplied.     The  inferior  descends  to  the  lower  lid  inferior 
behind  the  tendon  of  the  orbicularis,  sends  a  branch  to  the 
infra-orbital   artery,   and  it  ends  in  the  lower  eyelid.     These 
have  been  dissected  on  the  opposite  side. 

At  the  inner  angle  of  the  orbit  the  ophthalmic  divides  into 
the  nasal  and  frontal  branches.     The  nasal  runs  forwards  above  Nami 
the  tendon  of  the  orbicularis  to  the  side  of  the  nose,  and  it  ^^*'^''' 
divides  into  branches  that  anastomose  with  the  lateral  nasal 
artery,  and  a  small  branch,  the  angular^  joins  with  the  facial. 

The  frontal  turns  round  the  superciliary  margin  and  ascends  Fronui 
on  the  forehead,  as  before  seen,  to  supply  the  muscles  and**'*"^^' 
integuments. 

The  ophihalmic  vein  commences  at  the  inner  angle  of  the  Oph. 
orbitby  uniting  with  the  frontal  and  facial  veins;  it  passes  back-vein?^° 
wards  in  the  course  of  the  artery,  and  it  receives  branches 
which  correspond  to  the  arteries,  and  increase  its  size.  It  leaves 
the  orbit  by  passing  between  the  two  heads  of  the  external 
rectus  muscle,  below  the  other  nerves,  and  it  opens  into  the 
cavernous  sinus. 

Remove  the  ophthalmic  artery,  cut  across  the  optic  and  ciliary  duscc- 
nerves  about  their  middle,  turn  the  eye  forwards,  and  fasten  it  '^^"' 
in  that  position  with  hooks  ;  some  fat  and  the  remaining  nerves 
and  muscles  are  exposed :  remove  the  fat ;  the  three  remaining 
recti  muscles  lie  in  the  floor  of  the  orbit,  the  branches  of  the 
third  nerve  lie  on  them,  and  the  small  inferior  oblique  muscle 
crosses  the  direction  of  the  other  muscles  from  within  to  without. 

The  lower  division  of  the  third  nerve  enters  the  orbit  between  Third 
the  two  heads  of  the  external  rectus  muscle,  below  the  nasal  Lower 
and  rather  above  the  sixth,  but  as  soon  as  it  has  entered  the^^^i*'><"** 
orbit,  it  lies  below  the  sixth  ;  and,  on  the  outer  side  of  the  optic 
nerve  and  below  it,  it  divides  into  three  large  branches ;  the 
internal  passes  beneath  the  optic  nerve,  and  in  front  of  the  in* 
ferior  rectus,  and  is  distributed  by  many  filaments  to  the  ocular 
surface  of  the  internal  rectus  muscle ;  the  middle  branch  is 
given,  in  like  manner,  to  the  ocular  surface  of  the  inferior 
rectus ;  but  the  external  branch,  the  longest,  extends  forwards 
along  the  outer  border  of  the  inferior  rectus,  and  it  is  dis- 
tributed to  the  inferior  oblique  muscle,  which  it  perforates  at 
right  angles.  Soon  after  its  origin  the  last  nerve  is  joined  by  the 
^ort  communicating  branch  of  the  lenticular  ganglion,  and  it 
generally  divides  into  several  branches  for  the  inferior  oblique 
nsusele. 

The  siaUk  nerve  enters  the  orbit  also  between  the  two  heads  sixth 
of  the  rectus  muscle,  below  the  third,  and  separated  by  a  process  ^""^^ 
of  dura  mater  from  the  ophthalmic  vein  which  is  below  it.    In 
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the  orbit  it  rises  above  the  level  of  the  third  nerve*  and  it  turns 
outwards  to  the  ocular  surface  of  the  external  rectus  muscle,  to 
which  it  is  distributed  by  many  filaments. 
Inferior      The  inferior  rectus  muscle  arises  in  common  with  the  internal 
Mude.  A"^  external  rectus  by  a  common  tendon,  which  is  attadied 
Origin,  below  the  optic  foramen,  and  divides  into  three  portions  for  the 
muscles.     The  fibres  of  the  muscle  form  a  fleshy  belly,  and  this 
Infer-     ends,  in  front,  in  a  tendon  which  is  inserted  into  the  ball  of  the 
tion.      ^^^^  opposite  to  the  superior  rectus  already  examined ;  a  synovial 
bursa  is  found  between  the  tendon  of  this  muscle  and  the  eye» 
as  is  tlie  case  in  all  the  recti  muscles. 
Internal      The  internal  rectus  muscle  arises  from  the  comm<Mi  tendoo, 
Qri^*  &°<^  ^rom  the  tube  of  di^ra  mater  that  surrounds  the  optic  nerve; 
this  last  attachment  joins  the  superior  rectus ;  the  muade  is 
inser-    continued  along  the  inner  wall  of  the  orbit,  and  is  inserted  into  the 
^'°°'      inner  side  of  the  eyeball  in  the  same  way  as  the  other  recti. 
External     The  external  rectus  muscle  arises  by  two  heads,  the  inferior  is 
M^de.  attached,  below,  to  the  common  tendon  with  the  internal  and 
Origin,   inferior  rectus,  and  the  upper  is  united  with  the  superior  rectus; 
between  these  two  heads  is  a  tendinous  arch  which  gives  at* 
tachment  to  muscular  fibres,  and  beneath  the  arch  pass  the 
third  and  sixth  nerves  with  the  nasal  of  the  ophthalmic    The 
muscle  resulting  fVom  the  union  of  the  fibres  lies  along  the 
inser-    outer  wall  of  the  orbit,  and  it  is  inserted  into  the  outer  side  of 
^^      the  eyeball.     These  three  muscles  lie  beneath  the  optic  nerve, 
tioni!     and  to  the  outer  side  of  it ;  they  are  in  contact,  by  one  surface, 
with  the  ball  of  the  eye,  and  by  the  other  with  the  periosteuos 
of  the  orbit.     The  third  nerve  supplies  the  internal  and  inferior 
rectus,  and  the  sixth,  the  external  rectus  muscle.     An  apo« 
neurotic  expansion  is  given  off  from  the  tendons  near  the  ey^i 
and  the  small  bursa  is  found  beneath  each. 
Diiaec       Remove  the  optic  nerve  from  the  middle  of  the  posterior 
^^"'      attachments  of  the  recti  muscles,  and  open  from  above  the 
optic  foramen,  to  see  the  origins  of  the  recti  muscles  around 
the  nerve  and  foramen ;  and  to   dissect   the  inferior  oblique 
muscle,  replace  the  eye  in  its  natural  position,  and  raise  the 
conjunctiva  from  the  inner  part  of  the  lower  eyelid,  as  well  as 
some  fat  that  conceals  the  muscle ;  tlien,  by  moving  the  ball  in 
different  directions,  the  relations  of  the  muscle  will  be  observed. 
Inferior      The  inferior  obUqve  muscle  is  small  and  thin,  it  is  situated 
Muici't  ^^^^  ^^  anterior  margin  of  the  orbit,  and  it  diiifers  from  the 
other  muscles,  in   having  its  fleshy   portion   directed  almost 
horizontally  outwards,  instead  of  in  the  axis  of  the  orbit.    It 
arises  from  the  superior  maxillary  bone  near  the  groove  for  tlie 
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lachrymal  sac,  and  within  the  margin  of  the  orbit;  the  muscle 
is  then  directed  obliquely  upwards  and  outwards  across  the 
floor  of  the  orbit,  but  separated  from  the  eyeball  by  the  inferior 
rectus;  it  next  passes  between  the  eye  and  external  rectus,  and 
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it  is  inseried  into  the  globe  of  the  eye  between  the  superior  and  inter, 
external  rectus,  with  the  tendon  of  the  superior  oblique,  but  ^^^^ 
rather  nearer  the  optic  nerve  than  the  attachment  of  that  tendon. 
Tlie  upper  sur&ce  is  in  contact  with  the  inferior  rectus  and  Rda. 
globe  of  the  eye,  tlie  under  with  the  orbit  and  external  rectus ;  ^^"'' 
the  borders  look  backwards  and  forwards,  a  tendon  being  placed 
on  the  posterior,  and  its  branch  of  the  nerve  meets  also  the 
posterior  border  at  a  right  angle. 

To  expose  the  orbital  branch  of  the  superior  maxillary  nerve  J^J^' 
or  second  division  of  the  fifth,  detach  the  connection  of  the  eye* 
lids  and  tarsal  cartilages  from  the  external  angle  of  the  margin 
of  the  orbit;  separate  the  lachrymal  gland  from  the  outer  wall, 
but  leave  the  lachrymal  nerve,  and  its  descending  branches  to 
join  the  orbital  branch ;  cut  through  the  external  rectus  near 
its  posterior  extremity,  and  fasten  the  eye  and  its  muscles,  by 
means  of  hooks,  to  the  inner  side  of  the  orbit.  Seek  in  the 
angle  of  the  orbit  formed  by  the  outer  and  lower  wails,  for  the 
orbital  brwath  of  the  nerve,  which  enters  through  the  posterior 
part  of  the  sphenoidal  fissure. 

The  ofhiial  brcmch  of  the  iupericr  maxiUary  nerve  is  of  con-  omm 
siderable  size;  it  leaves  the  trunk  of  the  superior  maxillary  soon  onhe' 
after  this  nerve  has  passed  from  the   skull  by  the  foramen  ^^^1^ 
rotundum,  it  then  crosses  the  spheno-maxillary  fossa  with  the  lar*^ 
trunk  of  the  nerve,  but  superior  and  external  to  it ;  and  it  ^^^^ 
enters  the  orbit  by  the  sphenoidal  fissure,  whilst  the  trunk  of 
the  nerve  enters  the  infra- orbital  canal  and  is  placed  beneath 
the  periosteum.      In   the   orbit   the  nerve   divides   into  two 
bnuK^es,  a  malar  and  temporal.   The  malar ^  the  largest  branch,  BiaiAr 
and  the  continuation  of  the  nerve,  runs  forwards  in  the  inferior  ^''*^^' 
external  angle  of  the  orbit  to  the  malar  bone,  it  then  passes 
through  an  aperture  in  this  bone,  and  appears  in  the  face  be- 
neath the  orbicularis  palpebrarum,  which  it  supplies  ;  and  it  com* 
muntcates  with  the  portio  dura.     The  tempered  branchy  external  Tempo. 
in  position,  varies  much  \\\  size;  it  ascends  along  the  outer  wallbnnch. 
of  the  orbit  beneath  the  periosteum,  or  in  a  canal  hollowed  out 
in  the  bone,  to  about  its  middle,  it  is  then  joined  by  the  com- 
municating branch  from  the  lachrymal,  and  it  passes  through 
the  wall  into  the  temporal   fossa.     By   separating,   with   the 
handle   of  the  knife,  the  temporal  muscle  from  the  bone,  and 
by  cutting  away,   with  the  bone  forceps,  the  portion  of  the 
outer  wall  above  the  exit  of  the  nerve,  so  as  to  trace  it  through  ; 
the  nerve  is  seen  to  ascend  in  the  temporal  fossa  near  the  margin 
of  the  orbit,  and  on  the  surface  of  the  malar  bone  that  looks  to  the 
fossa;  it  then  turns  outwards  to  the  temporal  fascia,  perforates 
it  near  the  edge  of  the  orbit  and  about  one  inch  above  the 
zygoma,  and  it  ends  on  the  temporal  fascia  by  joining  branches  of 
the  portio  dura,  and  supplying  the  integuments  as  before  seen. 
There  is  usually  a  second  temporal  branch  tliat  joins  with  one 
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from   the  lachrymal,  and  enters  the  temporal  fossa  to  com- 
municate with  the  deep  temporal  nerve.  ^ 
DUsec.       To  see  the  tensor  tarsi  muscle,  separate  the  eyelids  from  the 
**®"*      margin  of  the  orbit  up   to  the  inner  angle,  by  dividing  the 
palpebral  ligaments  and  orbicularis,  place  the  separated  eyelids 
over  the  nose,  and  on  the  back  o?  the  tendon  of  the  orbicularis, 
which   remains  untouched  on  this  side,  and  fixes   the  tarsal 
cartilages,  some  thin  pale  muscular  fibres  will  be  perceived  ; 
and,  to  make  it  more  evident,  remove  all  the  fibres  of  the 
orbicularis  from  the  front  of  the  tendon. 
Tars?'       "^'^^  tensor  tarsi  muscle^  small,  and  oflentimes  very  indistinct, 
Muscle,  is  situated  behind  the  tendon  of  the  orbicularis.     It  arises  from 
Origin,  the   vertical  crest  which  divides  the  orbital  surface  of  the  os 
unguis  into  two  portions,  and  slightly  from  the  bone  behind  the 
crest ;  the  fibres,  which  are  pale  and  weak,  form  a  small,  flat, 
muscular  band,  which  divides  into  two  portions  that  run  out- 
inser-    wards  along  the  lachrymal  canals,  and  are  inserted^  one  for  each 
eyelid,  into  the  cartilaginous  processes  in  which  the  puncta 
lachrymalia  are  situated,  and  also  into  the  tarsal  cartilage  of  the 
Reia-     same  lid.   The  muscle  lies  behind  the  tendon  of  the  orbicularis^ 
^^^^'     and  against  the  lachrymal  sac. 

piuec-       The  puncta  lachrymalia,  lachrymal   canals,  and  lachrymal 
'^o°-       sac,  which  constitute  the  lachrymal  apparatus,  remain  to  be 
dissected.     Some  bristles  have  been  placed  in  the  canals,  so 
that  they  are  readily  seen,  and  the  sac  will  appear  by  removing 
the  tensor  tarsi  and  cellular  membrane   that  obscure  it,  as  it 
lies  in  the  groove  in  the  os  unguis  in  the  inner  angle  of  the 
orbit.     The  prolongation   that   the  tendon  of  the   orbicularis 
sends  over  it  is  also  to  be  prepared. 
puncu       The  puncta  lachrt/malia  are  the  two  small  apertures,  always 
mautu'   open,  situated  in  the  free  margin  of  each  eyelid,  about  two  lines 
from  the  inner  canthus,  and  in  an  elevation  that  marks  the  point 
of  union  of  the  two  parts  of  the  lid.     They  are  placed  opposite 
each  other,  and  they  allow  the  tears  to  pass  into  the  lachrymal 
canals. 
Laciiry-      The  lachr^/mal  canols  Hve  small  tubes  that  extend  from  the 
Canals.  puHCta  to  the  lachrymal  sac,  and  they  convey  the  tears  between 
these  two  points ;  their  course  is  marked  by  the  bristles  intro- 
tiupe-     duced  into  them.     The  superior,  rather  longer  than  the  inferior, 
^^'      first  ascends  for  about  a  line,  and  it  then  bends  downwards  and 
inwards  to  the  sac,  forming  an  arch  with  the  concavity  down- 
inferior,  wards ;  the  inferior  descends,  and  is  then  continued  inwards 
almost   in   a  straight  direction  to  the  sac.     Both  canals  are 
situated  along  the  sides  of  the  tendon  of  the  orbicularis,  and 
beneath  the  fibres  of  this  muscle ;  and  they  open  into  the  outer 
part  of  the  sac  by  distinct  apertures  rather  above  its  middle. 
Before  their  termination  the  canals  are  close  togeUier,  and  the 
only  partition  between  them  is  their  coats. 
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Extending  from  the  inner  part  of  the  orbit  to  the  nose,  is  a  Lachry. 
tube  which  receives  the  tears,  and  conveys  them  into  the  latter  JUJ}  ®*^ 
cavity  ;  this  is  dilated  above,  is  contained  only  in  a  half-osseous  i^uct 
case,  and  is  named  lachrymal  sac ;  but  the  lower  part,  which  is 
narrow  and  encased  by  bone,  is  the  lachrymal  duct.     The  sacy  sta 
the'  upper  dilated  portion  of  the  tube  for  the  tears,  is  situated 
within  the  inner  angle  of  the  orbit,  in  the  groove  formed  by  the 
OS  unguis  and  ascending  process  of  the  superior  maxillary  bone ; 
on  the  outer  side  the  sac  is  destitute  of  any  bony  covering,  but 
It  IS  crossed  by  the  tendon  of  the  orbicularis,  which  divides  it 
into  an  upper  portion  which  is  round  and  forms  the  top  of  the 
sac,  and  a  lower,  of  greater  extent,  continuous  below  with  the 
duct.     From  the  margins  of  the  tendon  an  aponeurotic  expan- 
sion is  given  off,  and  it  is  connected  to  the  margins  of  the  bony 
groove,  so  as  to  cover  the  sac  contained  in  this  depression  ;  the 
portion  from  the  upper  border  is  the  strongest;  opening  into 
the  outer  side  of  the  sac  are  the  lachrymal  canals  by  which  it 
receives  the  tears.     It  is  covered  externally  by  the  tendon  and 
aponeurotic  expansion,  and  above  that  by  the  orbicularis,  tensor 
tarsi,  and  conjunctiva  ;  its  arteries  and  nerves  are  from  the  nasal, 
which  run  on  its  exterior.      Raise  the  fibrous  membrane  which 
covers  it,  and  a  loose,  rather  reddish,  but  thick  mucous  mem- 
brane is  visible.     The  duct  is  the  canal  which  extends  from  the  Duct 
sac  to  the  inferior  meatus  of  the  nose,  into  the  front  of  which  it 
opens.     It  is  about  one  inch  and  a  half  long,  narrower  in  the 
centre  than  at  either  extremity,  and  it  is  directed  obliquely 
downwards  and  backwards,  so  as  to  be  convex  forwards ;  it  lies 
between  the  nasal  fossa  on  the  one  side  and  the  antrum  High- 
mori,  or  cavity  in  the  superior  maxillary  bone,  on  the  other ; 
the  partition  between  it  and  the  nose  is  very  thin  and  fragile, 
but  that  which  separates  it  from  the  antrum  is  thick  and  strong. 
The  osseous  boundaries  are,  in  front  and  to  the  outer  side,  the 
ascending  process    of  the   superior  maxillary  bone  which  is 
grooved  for  it ;  behind,  the  ungual  bone,  which  is  also  grooved, 
and  the   part    of  the  inferior    spongy  bone    that  ascends  to 
articulate  with  the  ungual  bone.     The  membrane  that  lines  the 
canal  is  of  a  fibro-mucous  character,  and  it  is  prolonged  from 
the  nose.* 

The  dissection  of  the  eye  naturally  follows  that  of  the  orbit, 
lachrymal  apparatus,  and  appendages  of  the  eye ;  but  since  this 
organ  must  be  examined  in  the  eyes  of  some  animal,  as  the  ox 
or  sheep,  it  may  be  omitted  with  advantage  till  the  head  and 
neck  IB  finished.  The  dissection  is  introduced  at  this  part,  but 
it  may  be  passed  over. 

*  The  fypcration  of  introducing  a  probe  into  this  canal  from  the  aperture 
in  the  inferior  meatus  should  be  practised. 
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DISSECTION   OF   THE  EYE. 

piicoc-  In  dissecting  the  eye  it  will  be  necessary  to  procure  half  a 
^^°'  dozen  eyes  of  the  ox,  since  they  are  the  largest,  and  they  should 
be  very  fresh.  A  small  basin  or  two,  or  some  saucers,  will  be 
required  for  the  dissection  of  some  of  the  minute  structures  in 
water,  and  into  the  bottom  of  one  or  noore  some  melted  wax  or 
tallow  should  be  run.  To  see  the  general  form  of  tlie  ball  of 
the  eye  and  the  external  coat,  it  will  be  required  to  remove 
only  the  different  muscles  attached  to  it,  the  loose  conjunctiva 
over  the  cornea,  and  the  fat  that  surrounds  it ;  this  may  be 
done  to  all  the  eyes. 
Eye-  The  eye,  the  organ  of  vision,  is  a  spherical  body  situated  in 

^^''  the  front  of  the  orbit ;  it  is  free  and  moveable  in  its  cavity,  and 
it  is  formed  by  membranes  or  coats  which  give  the  form  to  the 
ball,  and  contain  the  different  fluids  or  media  in  the  interior, 
by  which  the  rays  of  light  are  refracted,  so  as  to  produce  a  cor- 
rect image  on  the  retina,  or  the  expansion  of  the  optic  nerve, 
which  is  the  nerve  of  special  sense  distributed  to  the  eye.  The 
ball  of  the  eye  is  retained  in  position  by  the  muscles  attached 
to  it,  by  the  vessels  and  nerves  that  enter  it,  and  by  the  eydids 
and  their  lining  membrane  the  conjunctiva ;  its  axis  is  not 
parallel  to  that  of  the  orbit,  but  to  that  of  the  opposite  eye. 
The  eye  is  nearly  spherical,  but  the  anterior  part  or  cornea, 
which  forms  about  the  anterior  fiflh  of  the  globe,  is  a  segment 
of  a  smaller  sphere  than  the  posterior  part  of  the  ball ;  and  the 
antero-postertor  diameter,  eleven  lines  in  length,  is  larger  than 
the  transverse  by  one  line.  To  the  back  of  the  globe  of  the 
eye  is  attached  the  optic  nerve,  but  it  enters  rather  to  the 
inner  side  of  the  axis  of  the  ball.  The  eye  is  surrounded  by  its 
muscles  and  by  much  fat.  The  investing  parts  of  the  ball  of 
the  eye  are  the  sclerotic  coat  and  cornea,  the  choroid  coat  and 
iris,  and  the  retina;  and  the  internal  or  central  portions,  the 
vitreous  fluid  and  its  membrane,  the  aqueous  humour  and  its 
membrane,  and  the  lens  with  its  capsule. 
Sclerotic  The  scleroUc  coat  is  named  from  its  strength,  and  it  forms  a 
segment  of  a  sphere  extending  from  the  optic  nei*ve  behind  to 
the  cornea  in  front.  This  membrane  or  coat  is  of  a  fibrous 
structure,  it  is  dense  and  inelastic,  and  of  a  pearly  white  colour ; 
it  gives  the  form  to  the  eyeball,  of  which  it  occupies  about  the 
posterior  four  fifths.  At  the  posterior  part  of  the  ball  of  the  eye» 
and  a  little  to  the  inner  side,  this  coat  is  perforated  by  the  optic 
nerve  which  passes  either  through  one  or  through  many  open- 
ings, and  the  external  investing  membrane  of  the  nerve  joins  it ; 
many  other  small  apertures  are  seen,  around  this,  for  the 
ciliary  vessels  and  nerves.     The  thickest  portion  of  the  sole- 
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roCic  is  behind,  as  will  be  seen  afterwards  in  removing  it;  but 
in  front  it  is  thinner,  receives  more  vessels,  and  it  appears  as 
the  white  of  the  eje.  A  fibrous  prolongation  from  the  tendons 
of  the  recti  muscles  surrounds  the  front  of  the  ball  near  the 
cornea,  and  this  has  been  named  by  some  tunica  dUntginea. 
The  circular  aperture  which  receives  the  cornea  is  about  six 
lines  in  diameter,  rather  elongated  transversely,  and  its  margin 
is  extended  forwards,  so  as  to  cover  the  cornea  which  is  in* 
serted  beneath  it.  The  outer  surface  is  covered,  in  front,  by 
the  reflected  fold  of  the  conjunctiva,  and,  behind,  it  is  in  con- 
tact with  the  muscles  of  the  eye  and  the  great  quantity  of  fat 
contained  in  the  orbit.  The  inner  surface  is  brownish  and 
connected  to  the  next  coat,  —  the  choroid,  by  cellular  membrane, 
and  by  the  vessels  and  nerves  that  perforate  it  to  go  to  the 
choroid.  The  sclerotic  is  formed  by  fibres  which  run  in  every 
*directkKi. 

To  see  the  anatomy  of  the  cornea,  it  will  be  necessary  to  Dinec- 
detach  it  from  the  eye,  and  this  is  to  be  done  in  the  following  ^°^ 
manner :  —  cut,  circularly,  with  a  scissors,  through  the  sclerotic, 
about  two  lines  behind  the  junction  of  this  membrane  and  the 
cornea,  and  make  a  vertical  incision,  on  each  side  of  the  ball, 
to  the  optic  nerve ;  remove  then  the  portions  of  sclerotic  as  far 
bade  as  the  nerve ;  this  is  accomplbhed  either  by  fixing  the  eye 
to  the  wax,  or  by  holding  it  in  a  forceps,  when  the  weight  of 
the  ball  breaks  through  the  cellular  connections  between  the 
sclerotic  and  the  next  coat—  the  choroid :  at  the  back  of  the  eye, 
the  ressels  and  nerves  that  perforate  the  outer  membrane  must 
be  divided.  Separate  now  the  cornea  from  the  front  of  tbe 
ball  by  detaching  a  cellular  connection  between  it  and  a  white 
ring,^ — tbe  ciliary  ligament,  which  extends  round  the  front  of  the 
choroid,  and  is  nearly  opposite  to  the  circumference  of  the 
cornea.  In  raising  the  cornea,  still  anterior  to  the  ciliary  liga- 
ment, a  thin  membrane  is  seen  to  be  torn  through,  and  if  it  be 
done  out  of  water,  the  fluid  contained  by  this  membrane  escapes 
in  visible  quantity ;  this  is  the  aqueous  humour  retained,  by  the 
cornea  and  its  own  membrane,  in  a  space  in  front  oi  the  iris 
and  lens.  A  vertical  section  should  be  made  in  another  eye, 
since  it  will  be  required  for  the  next  coat ;  and  the  manner  in 
which  the  cornea  limits,  in  front,  the  anterior  chamber,  will  be 
better  seen ;  this  section  is  difficult  to  make,  and  it  may  be  be- 
gun by  cutting  from  behind  forwards  through  the  different  coats 
of  the  eye  with  a  scissors,  as  far  as  to  the  cornea ;  next,  place 
the  eye  on  the  cornea,  and  with  a  sharp  knife  complete  the  sec- 
tion tlirough  the  hard  lens  and  cornea,  the  eye  being  placed  in 
water,  either  on  a  surfiice  of  wax,  or  on  wood,  to  allow  of  its 
being  cut  tbrough.  The  halves  must  remain  in  water  to  pre- 
serve the  natural  position  of  the  parts. 

The  comeoy  called  sometimes  tnm^pareMj  to  distinguish  itcoroea. 
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from  cornea  opcuia, — a  term  that  has  been  applied  to  the  sderoticr 
—  is  received  into  the  aperture  in  the  front  of  the  sclerotic,  and 
it  completes  the  front  of  the  eyeball.  It  is  transparent,  smooth, 
convex  externally,  but  concave  internally  to  the  anterior  cham- 
ber, and  it  forms  the  anterior  fiflh  of  the  ball ;  but  it  is  a  seg* 
ment  of  a  smaller  circle  than  the  sclerotic.  The  circumference 
of  the  cornea  is  not  quite  circular,  since  the  measurement,  from 
side  to  side  of  the  eye,  is  slightly  greater  than  the  vertical ;  the 
margin  is  received  into  the  aperture  of  the  sclerotic,  like  the 
glass  into  a  watch,  the  edge  of  the  sclerotic  being  prolonged  a 
short  way  over  it :  this  union  is  very  intimate,  but  they  may  be 
separated  by  maceration.  This  structure  of  the  eye  bounds  in 
front  the  anterior  chamber ;  and,  since  the  rays  of  light  pass 
through  it  to  reach  the  retina,  the  different  degrees  of  sight* 
at  a  distance,  will  depend,  in  a  great  measure,  upon  the  con* 
vexity  of  the  cornea.  Tlie  texture  of  the  cornea  is  not  fibrous,, 
but  laminar,  and  the  transparency  depends  upon  the  presence 
of  a  small  quantity  of  fluid  between  the  lamins,  as  well  as  upon 
the  due  distance  between  them  being  preserved ;  for  if  one  of 
the  entire  eyes  be  forcibly  compressed,  the  transparency  of  the 
cornea  is  destroyed,  but  it  is  instantly  restored  when  the  pres- 
sure is  removed ;  the  fluid  of  the  anterior  chamber  transudes 
through  the  cornea  after  death,  so  as  to  render  this  structure 
dull  and  flaccid.  The  structures  found  in  the  cornea  are,  ex- 
ternally, the  conjunctiva,  continued  over  the  convexity,  whose 
presence  is  proved  by  disease,  or,  anatomically,  by  macerating 
an  eye  in  water;  internally,  the  membrane  of  the  aqueous 
humour,  a  very  thin  serous  membrane  that  lines  tlie  space  be* 
tween  the  cornea  and  the  lens  ;  and,  between  these,  the  proper 
cornea  which  gives  strength  to  the  part.  On  the  inner  or  con. 
cave  surface  of  the  proper  cornea  is  a  thin  elastic  membrane 

E!a«tic  —  the  "  elastic  cornea  ** — readily  seen,  on  the  inner  surface  of  the 

'  removed  cornea,  by  making  an  incision  across  it,  to  be  a  very 

thin,  shining,   transparent    membrane    that  lines   the  proper 

cornea,  and  when  removed  it  curls  upon  itself;  it  also  remains 

transparent  during  maceration  in  water.     The  remaining  por- 

Proper    tion  of  the  cornea,  or  the  proper  cornea^  is  formed  of.  lammae, 
"*^  whose  presence  may  be  detected  by  rubbing  the  membrane  be- 
tween the  finger  and  thumb,  or  they  may  be  raised  from  each 
other  by  dissection :  the  number  of  the  laminae  is  about  four, 
and  the3r  are  connected  by  thin  layers  of  cellular  membrane. 

DiMec-  The  next  coat — the  choroid  —  is  exposed  in  the  dissection 
already  made ;  but,  as  it  will  be  necessary  to  see  also  the  inner 
surface,  prepare  another  eye  in  a  similar  way,  in  order  that  the 
membrane  may  be  cut  through  to  expose  it.  Make  also  » 
horizontal  section  of  all  the  coats  of  another  eye,  about  two 
lines  behind  the  cornea,  and  raise  from  the  ball  the  comea, 
ciliary  ligament,  and  processes,  all  connected  together,  in  order 
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thai  the  inner  surface  of  the  choroid  may  be  seen  in  position, 
as  well  as  the  ciliary  processes  which  are  connected  with  it  in 
iront,  and  pass  inwards  behind  the  ciliary  ligament  and  iris  ; 
these  are  covered  with  the  black  pigment  which  should  be 
washed  from  them  with  a  cameVs  hair  pencil.  The  natural 
position  of  these  processes  can  be  observed  in  the  vertical 
section  already  made. 

The  choroid  coat,  the  next  covering  of  the  ball  of  the  eye,  is  choroid 
also  a  segment  of  a  sphere  like  the  sclerotic,  beneath  which  it^^'* 
is  placed,  and  it  extends  forwards  from  the  optic  nerve  behind,  to 
the  ciliary  ligament,  or  near  to  the  circumference  of  the  comea> 
as  may  be  seen  in  the  vertical  section  ;  and  the  aperture,  before, 
is  partly  closed  by  the  iris  which  hangs  almost  vertically  in 
front  of  it  from  the  ciliary  ligament.     The  membrane  does  not 
cease  in  front  by  joining  the  ciliary  ligament,  as  it  appears  to  do, 
but  it  is  reflected  inwards,  behind  it  and  the  iris,  in  the  form  of 
small  triangular  folds, — the  ciliary  processes, — to  be  afterwards 
described,  but  which  can  be  now  seen  by  means  of  the  horizontal 
section.     The  choroid  is  thicker  behind   than  before,  and  it 
presents  a  round  aperture  posteriorly  for  the  entrance  of  the 
optic  nerve  into  the  eye ;  it  is  dark-coloured  externally,  since  it 
is  stained  by  the  dark  pigment  on  its  inner  surface,  and  it  is 
also  rough  and  flocculent ;  it  is  connected  to  the  sclerotic  by 
cellular  membrane,  and  between  it  and  the  sclerotic  are  the 
dliarj  vessels  and  nerves,  as  well  as  the  veins  that  issue  from 
the  outer  surface  of  this  coat.  On  this  surface  are  also  seen  the 
longer  branches  of  the  arteries  that  supply  the  coat  before  they 
perforate  to  terminate  in  the  inner  ;  the  veins  are  arranged,  also, 
m  small  parallel  arches  before  they  join  the  trunks  of  the  veins 
which  pierce  the  sclerotic.     These  veins  occupy  the  outer  sur- 
face of  the  choroid,  and  are  named  vasa  vorticosa  /  and,  pos-  vu« ' 
teriorly,  the  choroid  membrane  can  be  separated  into  an  outer  c^' 
venous,  and  an  inner  arterial  portion  ;  the  latter,  the  thinnest,  is 
named  tunica  Huytchiana.     The  inner  surface  of  the  choroid  is  Tunica 
seen  by  tearing  this  membrane  with  two  pair  of  forceps ;  it  is  u^J!^^'^ 
smooth  and  vascular,  the  ramifications  of  the  ciliary  arteries 
chiefly  ending  in  it ;  and  it  is  in  contact  with  the  retina.     On 
the  inner  surface  of  the  choroid  is  the  membrana  pigmenti,  a  thin  Mem- 
membrane  with  hexagonal  or  flattened  cells,  in  which  is  con-^g^en. 
tained  the  brown  colouring  matter, —  i\\e  pigmentum  nigrum, —  pi™n. 
that  gives  the  dark  appearance  to  this  membrane.  The  pigment  tum  ni. 
exists  in  greatest  quantity  in  front,  on  the  ciliary  processes ''^^^' 
and  iris,  but  in  albinos  the  dark  pigment  is  absent  from  the 
cells.     In  many  animals,  particularly  the  Ruminantia,  as  in  the 
eye  of  the  ox  now  being  examined,  the  colouring  matter  is  de6- 
cient  also  over  a  certain  spot  in  the  bottom  of  the  eye,  and  the 
inner  surface  of  the  choroid  shines  with  a  metallic  lustre  ;  this 
is  called  the  tapetum  in  these  animals,  and  it  is  placed  to  the  Tup*^ 
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outside  of  the  optic  nerve.  The  ciliary  proeesteSf  or  anterior 
folds  of  the  choroid,  with  which  they  are  continuous  behind,  are 
from  sixty  to  seventy  small  triangular  processes,  placed  side  by 
side,  and  they  surround  the  lens  like  the  corolla  of  a  flower. 
The  whole  of  these  processes  are  named,  sometimes,  the  eiikary 
body^  and  it  corresponds  to  the  ciliary  ligament.  Without,  this  is 
closely  united  to  the  front  of  the  membrane  of  the  vitreous 
humour,  as  might  have  been  experienced  in  removing  the  pro- 
cesses from  the  front  of  that  membrane,  and  it  projects  into  the 
space  between  the  iris  and  the  lens,  or  into  the  posterior 
chamber,  of  which  it  forms  the  circumference :  this  may  be 
seen  in  the  vertical  section.  Each  process  is  about  two  lines 
in  length,  but  every  alternate  one  is  shorter  than  the  next 
to  it,  and  each  is  thin,  externally,  at  its  union  with  the  choroid 
opposite  the  ciliary  ligament,  and  thick  and  pointed  internally; 
it  ends  by  projecting  into  the  posterior  chamber  around  the  Ie&s» 
but  not  so  as  to  touch  it,  and  it  is  covered  by  the  lining  mem- 
brane of  this  cavity.  Into  the  intervals,  left  behind,  between 
the  processes,  are  inserted  the  prominences  on  the  front  of  the 
membrane  of  the  vitreous  humour,  and  these  are  intimately 
united  to  the  ciliary  processes ;  the  anterior  surface  of  eadi 
looks  to  the  iris,  to  which  it  is  united  externally  near  the  ciliary 
ligament.  These  processes  consist,  like  the  choroid,  of  vessels. 

The  ciliary  ligament  or  circle^  which  is  seen  in  the  eye  in 
which  the  sclerotic  is  removed,  is  a  whitish  cellular  band,  from 
one  to  two  lines  wide,  situated  in  the  ball  of  the  eye,  nearly 
opposite  the  junction  of  the  sclerotic  and  cornea,  and  it  corre- 
sponds to  the  point  of  union  of  the  choroid  and  iris;  to  the 
outer  surface  is  united  the  sclerotic  by  cellular  membrane:  to  the 
inner,  the  iris  which  hangs  vertically  from  it ;  and,  behind^  it  is 
in  contact  with  the  ciliary  processes  of  the  choroid,  which  turn 
inwards  behind  it.  The  ciliary  vessels  for  the  iris  divide  and 
anastomose  before  they  perforate  this  structure ;  the  nerves, 
also,  pass  through  it  to  reach  the  iris.     A  small  groove  on  the 

Canal  of  oxtcrior  is  converted  into  a  canal,  —  the  caned  of  Fontemot  by 

Fonuna.  ^^  contact  of  the  sclerotic 

iiii.  The  iru  is  seen  in  its  natural  position,  and  the  posterior  and 

anterior  surfaces  are  also  exposed  in  the  dissections  already 
made ;  it  is  the  thin,  coloured,  vertics^  septum  placed  before 
the  aperture  in  the  front  of  the  choroid,  which  it  assists  to  close. 
By  its  position,  also,  across  the  space  included  between  the 
cornea  in  front,  and  the  lens  and  vitreous  humour  behind,  it 
divides  this  space  into  two  parts  of  unequal  size ;  the  one  in 
front  being  named  the  anterior  chamber  of  the  eye,  and  the 
small  one  behind,  the  posterior  chamber.  The  circumference 
of  the  iris  is  fixed  to  the  ciliary  ligament,  and  it  is  placed  nearly 
opposite  the  junction  of  the  cornea  and  sclerotic.  In  the  middle 

PupiL    is  an  aperture,  —  the  pupils  —  situated  rather  to  the  inner  aide  of 
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the  centre  of  the  eje,  circular  in  man,  but  diffenng  in  shape  in 
certain  animals  ;  and  the  size  is  constantly  varying,  on  account 
of  the  contraction  or  relaxation  of  the  iris,  dependent  upon  the 
different  d^rees  of  light  which  strike  upon  the  eye,  or  even,  in 
some  cases,  the  will  of  the  individual.  Through  this  aperture 
the  two  chambers  of  the  eye  communicate,  and  by  it  the  rays 
of  light  are  admitted  to  the  retina.  The  anterior  surface  looks 
to  the  anterior  chamber,  of  which  it  is  the  posterior  boundary, 
and  it  is  covered  by  the  membrane  of  this  cavity :  the  colour  of 
this  sur&ce  varies  in  different  individuals,  according  to  the 
temperament ;  thus,  in  those  with  a  fair  complexion  and  light 
hair,  it  is  blue,  and  in  those  with  dark  hair  and  complexion,  it  is 
dark  brown;  and  the  dissimilar-coloured  surfaces  in  different 
eyes  are  produced  by  tints  intermediate  between  these :  in  the 
negro  it  is  black,  and  in  the  albino,  without  colour.  The 
posterior  surface  is  in  contact  with  the  ciliary  processes,  it  is 
covered  by  much  pigment,  and  it  forms  the  anterior  boundary 
oT  the  posterior  chamber ;  this  surface,  sometimes  named  the 
trrea,  is  covered  by  the  thin  membrane  of  the  chamber,  which 
is  reflected  over  it  and  the  ciliary  processes.  If  the  iris  be  de- 
tached from  the  ciliary  processes,  the  colouring  removed  by 
washing  it  with  a  camel's  hair  pencil,  and  the  anterior  surface 
examined  with  a  lens,  "a  number  of  irregularly- shaped 
masses  may  be  seen  projecting  from  the  middle  space  between 
the  circumference  and  the  pupil.  From  the  convexity  of  these 
masses,  a  number  of  elevated  lines,  equally  irregular  in  size  and 
number,  proceed  towards  the  pupil,  and  attach  themselves,  at  the 
distance  of  about  the  twentieth  part  of  an  inch  from  its  margin ; 
and  from  this  point  of  attachment  a  number  of  much  smaller 
wLritB  converge  to  the  edge  of  the  central  opening."*  These 
Heshy  bodies  or  processes  are  more  distinct  in  the  dark  iris,  and 
approach  nearer  to  muscular  fibre  than  the  branching  of 
blood-vessels.  On  the  posterior  surface  are  folds  or  processes 
resembling  the  ciliary  processes  both  in  form  and  in  their 
nature,  and  they  reach  to  near  the  pupil ;  and  immediately 
surrounding  the  pupil  on  this  surface  is  a  narrow  fiat,  band  of 
circular  muscular  fibres.  In  the  eye  of  the  ox,  which  is  gene- 
rally examined  in  the  absence  of  a  fresh  human  eye,  the  anterior 
surface  is  marked  by  circular  muscular  fibres,  and  the  posterior 
by  vertical  or  diverging  fibres. 

Occupying  the  aperture  of  the  pupil,  in  the  foetus,  is  a  vas-  Mem- 
cular  membrane,  —  the  membrana  pupiUarisy  which  disappears  p[|^. 
either  about  the  period  of  birth,  or  a  short  time  previous  to  this.  'i«- 
This  membrane  is  said  to  be  formed  by  the  union  of  two  thin 

•  An  extract  fix>in  a  paper  entitled  •*  Inquiries  respecting  the  Anatomy 
of  the  Eye,*'  by  Arthur  Jacob,  M.D.,  in  the  l»th  volume  of  the  MwUeo- 
Chiruryieal  TnmmctionM,  p.  510. 
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transparent  layers  of  membrane,  which  contidn  between  them 
some  vessels  derived  from  those  in  the  iris. 
Ciliary        The  ciliary  arteries  are  long,  short,  and  anterior,  but  neither 
rle^     these,  nor  the  veins   will  be  seen  unless  the  eye  has  been 
Potte-    specially  injected  with  fine  injection.    The  long  and  short  pos« 
'*"■       terior  ciliary  branches  of  the  ophthalmic  at  the  back  of  the  eye 
perforate  near  the  optic  nerve,  are  about  twenty  in  number,  and 
Long,     are   accompanied  by  ciliary  nerves.     The  long^  only  two   in 
number,  one  on  each  side  of  the  eye,  run  forwards  to  the  ciliary 
ligament  between  the  sclerotic  and  choroid,  and  in  a  line  oppo- 
site to  the  centre  or  axis  of  the  eye ;  at  the  ciliary  ligament  they 
divide  into  branches,  which  anastomose  with  each  other,  and 
form  a  circle  around  this  body,  with  which  the  anterior  ciliary 
also  anastomose,  and  from  the  circle  branches  pass  inwards  to 
supply  the  iris;  these  are  said  by  Ruysch   to   anastomose  a 
Short     second  time  near  tlie  pupil.      The  short  ciliary  run  a  certain 
distance  between  the  sclerotic  and  choroid,  and  they  are  then 
Ante-    distributed  to  the  inner  part  of  the  choroid  coat.     The  anterior 
ciliaryy  given  from  the  ophthalmic  in  the  front  of  the  orbit,  per- 
forate the  sclerotic  near  the  junction  of  the  cornea  with  it,  and 
they  end  by  anastomosing  with  the  arterial  circle  of  the  long 
ciliary,  before  being  distributed  to  the  iris.     These  vessels  are 
well  seen  only  where  they  are  enlarged,  as  in  instances  of  in- 
flammation of  the  iris,  and  they  then  form  a  ring  around  the 
cornea. 
Veiiu.        The  veins  of  the  choroid,  which  correspond  to  the  short  ciliary 
arteries,  form  arches  which  converge  to  a  common  trunk  on  the 
outer  surface  of  the  membrane  ;  these  are  called  vasa  vorticosoy 
and  they  unite  into  four  or  five  larger  branches,  which  perforate 
the  sclerotic  behind  the  middle  of  the  eye,  and  open  into  the 
ophthalmic  vein.  The  veins  of  the  ciliary  processes  are  continu- 
ous with  these,  and  those  of  the  iris  open  into  the  choroid  veins^ 
or  accompany  the  long  ciliary  arteries. 
Kerret.      The  dliary  nerves  come  from  the  lenticular  ganglion  and  from 
the  nasal  branch  of  the  fifth  ;  they  are  about  fifteen  or  twenty 
in  number ;  they  perforate  the  sclerotic  near  the  optic  nerve, 
and  then  run  forwards^  as  the  arteries,  to  the  ciliary  ligament ; 
they  divide,  at  this  structure,  into  branches  which    may  be 
traced  through  it  to  the  iris,  to  which  they  are  distributed. 
jj,,^^^-'      The  anterior  chambery  or  the  cavity  in  front  of  the  iris,  will 
ben  of   be  seen  in  the  vertical  section  made  of  the  eye ;  the  posterior  also 
Anfe-^^  appears  in  the  same  section.     It  is  a  space  about  three  lines  in 
^^'      depth,  and  it  is  bounded  in  front  by  the  posterior  or  concave 
Potte-'  surface  of  the  cornea,  and  behind  by  the  iris.     The  posterior 
rtor.      chamber  is  about  one  line  only,  in  extent,  from  before  backwards ; 
and  in  front  of  it  is  the  posterior  surface  of  the  iris ;  behind, 
the  lens,  and  a  small  portion  of  the  hyaloid  membrane  external 
to  the  lens  or  between  this  body  and  the  ciliary  processes ;  and 
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the  circumference  of  the  cavity  presents  the  apices  of  the 
ciliary  processes ;  the  two  chambers  communicate  through  the 
pupil.  The  surfaces  of  the  two  chambers  are  lined  by  a  thin 
transparent  membrane,  —  the  membrane  of  the  aqueous  humour, 
and  the  quantity  of  fluid  or  aqueous  humour  found  in  the  cavities  Aque- 
is  from  four  to  five  grains  ;  its  specific  gravity  is  very  near  that  ^if  "* 
of  water. 

To  expose  the  next  coat,  the  retina,  with  the  membrane  of  Dincc- 
Jacob,  fasten  the  eye,  in  which  the  choroid  has  been  dissected,  ^^^"* 
by  placing  a  pin  through  the  optic  nerve,  and  then  tear .  oif  the 
choroid,  into  which  an  incision  has  been  made,  with  two  pair,  of 
forceps ;  or  it  may  be  exposed,  in  an  entire  eye,  by  passing  a 
thread  through  the  cornea,  and  fastening  this  to  a  pin  fixed  in 
wax ;  the  coats  of  tlic  eye  are  then  to  be  removed  as  above 
directed,  till  the  retina  is  exposed. 

The  retinUf  or  expansion  of  the  optic  nerve,  is  the  third  or  Betina. 
most  internal  coat  which  extends  forwards  from  the  optic  nerve 
behind,  to  the  ciliary  ligament  in  front ;  and  it  is  also  a  segment 
of  a  circle,  whose  aperture  in  front  is  rather  larger  than  that  of 
either  the  sclerotic  or  choroid.  This  membrane,  during  life, 
and  for  a  short  time  afler  death,  is  transparent,  but  it  soon  loses 
this,  and  becomes  opaque,  or  of  a  dull  white  colour  ;  it  closely 
surrounds  the  vitreous  humour,  and  although  mentioned  as  a 
single  membrane,  it  nevertheless  consists  of  two  layers  separable 
and  distinct  from  each  other ;  an  internal  or  vascular,  and  a 
proper  medullary  membrane  continuous  with  the  nervous  sub- 
stance of  the  optic  nerve ;  and  external  to  these,  again,  is  a  thin 
serous-like  layer,  —  the  membrane  of  Jacob. 

The  extemaly  or  Jacob's  membrane  *y  is  a  thin  transparent  Jacob's 
layer  which  covers  the  outer  surface  of  the  medullary  or  nervous  tome' 
portion  of  the  retina,  and  extends  from  the  optic  nerve  behind, 
to  the  ciliary  processes.  It  presents,  externally,  a  villous 
aurface,  and  it  is  closely  united  to  the  choroid  coat  by  vessels 
and  cellular  membrane,  so  that  it  may  be  taken  up  with  the 
choroid,  but  the  connection  between  it  and  the  retina  is  gene- 
rally more  intimate  than  between  it  and  the  choroid;  it  is 
generally  tinged  a  rather  dark  colour  by  the  pigmentum  nigrum. 
Some  have  considered  this  structure  to  be  a  serous  membrane, 
of  which  one  layer  covers  the  choroid,  and  the  other  the  retina. 
When  an  eye  is  dissected  within  forty-eight  hours  after  death, 
the  ball  being  fixed  by  thread  passed  through  the  cornea,  and 
the  coats  removed  from  behind.  Dr.  Jacob  says,  '*  If  the  ex- 
tremity of  the  ivory  handle  of  a  dissecting  knife  be  pushed 
against  this  surface  (of  the  retina),  a  breach  is  made  in  it^  and 

*  This  membrane  is  described  in  the  Fhilosopbical  Transactions  for  1819, 
nA\An  Accmmt  of  a  Membrane  now  fint  dencribed,  by  Arthur  Jacob,  M .  D. , 
from  which  the  above  facts  are  taken,  and  to  which  reference  may  be  made 
for  a  more  extended  knowledge. 
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a  membrane  of  great  delicacy  may  be  separated  and  turned 
down  in  folds  over  the  choroid  coat,  presentmg  the  most  beauti* 
ful  specimen  of  a  delicate  tissue  which  the  human  body  aflfords.** 
Or,  if  <*  the  blunt  end  of  a  probe  be  introduced  beneath  it,  it 
may  be  separated  throughout  without  being  turned  down,  re- 
maining loose  over   the   retina."     If  air  be  now  introduced 
beneath  it,  its  thickness  and  transparency  will  be  seen,  or  a  few 
drops  of  acid  will  render   the   membrane   opaque  and  aiore 
visible.    In  the  ox  or  sheep,  this  membrane  has  nearly   the 
same  appearance  as  in  the  human  eye. 
Medui.       xhe  meduUary  or  nervous  layer  of  the  retina,  placed  betvreea 
Layer  of  Jacob's  membrane,  externally,  and   the  vascular  layer  of  the 
R(^na.  Mme  coat  on  the  inner  side,  is  an  expansion  of  the  neurine 
contained  in  the  tubes  of  the  optic  nerve ;  it  is  soft  and  pulpj^ 
is  separable  from  the  vascular  layer  in  small  shreds,  when  it  is 
hardened  in  spirit,  and  maceration  in  water  readily  removes  it 
from  the  vascular.     When  examined  soon  after  death,  it  main- 
tains the  transparency  that  it  had  during  life,  but  it  soon  be- 
comes opaque.     The  properties  of  this  layer  are  best  observed 
when  it  is  rendered  opaque  by  either  spirit  or  acid,  and  placed 
beneath  a  glass  globe.    The  anterior  termination  of  this  layer  is 
in  front  at  the  ciliary  processes,  and  it  presents,  here,  an  undu- 
lating line,  the  projections  of  which  are  received  into  the  inter- 
vals of  the  ciliary  processes  ;  but  in  the  ox  the  line  is  straight,  a 
small  vessel  runs  along  it,  and  it  does  not  extend  so  iar  forwards. 
An  examination  of  this  layer  beneath  the  microscope,  by  Tre- 
viranus  *^,  shows  that  this  structure  consists  of  numerous  cylin- 
drical nervous  fibres,  into  which  the  optic  nerve  divides ;  that 
these  are  placed  side  by  side,  and  have  their  free  extremities 
bent  inwards  towards  the  vitreous  humour,  or  centre  of  the  ball 
vaioiiar  Qf  the  eye.     The  vascular  layer  is  the  thin  membrane  that  lines 
^  '    the   medullary  layer  of  the  retina,   and  it  is  formed  by  the 
division  of  the  central  artery  of  the  retina  into  many  branches 
after  it  has  entered  the  eye.     This  layer  will  be  exposed  by 
macerating  for  two  or  three  days  an  eye  dissected,  as  above 
advised,  to  expose  the  retina,  when  the  medullary  layer  may 
be   readily   scraped  from   it.     This  layer  supplies  the  retina 
and  hyaloid  membrane  with  vessels,  but  particularly  the  latter, 
to  which  it  is   most  closely  connected;  it  extends  forwards 
to  the  line  of  union  of  the  ciliary  processes  with  the  projections 
on  the  front  of  the  vitreous  humour,  and  it  is  described  by  Dr. 
Jacob  t  as  ending  at  this  point,  by  joining,   inseparably,   by 
vascular  union,  the  membrane  of  the  vitreous  humour. 
Fora-         If  an  eye  be  cut  horizontally  across,  so  as  to  remove  the 
^.      cornea,  iris,  and  ciliary  process  with  the  lens,  and  if  the  retina 

•  See  MuBer'M  Phytidogy,  translated  by  Dr.  Baly,  p.  119S. 
f  In  the  paper  before  referred  to^  in  the  12tb  volume  of  the  Medico* 
Chirurgical  Transactions, 
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be  viewed  through  the  vitreous  humour,  it  is  seen  to  be  covered 
with  numerous  folds,  the  result  of  flaccidity  of  the  membrane, 
because  of  its  loss  of  support ;  and  in  the  bottom  of  a  recent 
human  eye,  prepared  in  the  same  way,  will  be  observed  also  a  nica  or 
fiM  external  to  the  optic  nerve ;  and  close  to  this,  and  partly  ^^^ 
concealed  by  it,  is  a  round  yellow  spot,  —  the  Umhus  luieuSf  —  Umbus 
situated  in  the  axis  of  vision,  and  about  a  line  to  the  outer  side  of '^^"'' 
the  entrance  of  the  optic  nerve.     In  the  centre  of  the  yellow 
spot  18  theyeinccm«»  eerUrale  of  Scemmering,  a  dark  round  point, 
in   which  the   medullary  layer  of  the  retina  is  deficient,  and 
through  which  the  dark  choroid  may  be  seen.     This  structure 
or  foramen  exists  in  the  Quadrumana  as  well  as  in  man,  and 
Dr.  Knox  has  found  it  in  some  species  of  lizards.*     The  per-  Ponu 
foration  of  the  optic  nerve  by  the  central  artery  of  the  retina,  *^*"*- 
which  is  now  seen,  is  sometimes  called  porus  opticus.     The  fo- 
ramen and  fold  may  be  examined  also  from  the  outside  by  re« 
moving  Jacob's  membrane,  as  well  as  the  other  coats  of  the  eye. 

The  ceniral  artery  of  Ow  retina^  for  the  supply  of  the  retina,  central 
hyaloid  membrane,  and  lens,  is  a  small  brimch  from  the  ophthal*  onS7 
mic  artery  in  the  orbit ;  it  is  seen,  in  the  horizontal  section  of  ^<^^"^ 
the  eye,  to  enter  the  globe  through  the  centre  of  the  optic 
nerve ;  it  then  divides  into  two  branches  which  surround  the 
foramen  centrale,  and  expand  into  numerous  branches  which 
end  in  the  vascular  layer  of  the  retina,  and  supply  the  mem- 
brane of  the  vitreous  humour ;  a  small  branch  perforates  also 
the  centre  of  the  vitreous  humour,  to  reach  the  posterior  part  of 
the  capsule  of  the  lens  :  this  is  well  seen  in  the  eye  of  the  ox. 

The  vitreous  body,  and  the  lens,  with  the  corona  ciliaris,  will  piuec- 
be  exposed  by  taking  away  the  retina,  the  ciliary  ligament,  and  ^*^"' 
ciliary  processes  from  an  eye  on  which  the  retina  has  been 
dissected ;  or  the  lens  and  corona  ciliaris  will  be  better  exposed 
by  a  horizontal  section  through  the  coats  of  an  eye,  about  two 
lines  behind  the  junction  of  the  cornea  and  the  sclerotic,  when 
the  ball  is  fixed  upright  to  wood  or  wax.  This  incision  allows 
the  cornea,  ciliary  ligament,  and  processes,  with  the  iris,  to  be 
taken  away;  but  the  ciliary  processes  must  be  detached  with 
great  care  from  the  front  of  the  hyaloid  membrane. 

The  vitreous  body^  named  from  its  resemblance  to  a  mass  of  vureous 
solid  glass,  is  a  transparent  fluid  contained  in  a  membrane, —  the^^^' 
hyaloid,  and  it  occupies  three  fourths  of  the  globe  of  the  eye :  it 
fills  entirely  the  posterior  part  of  the  ball,  and  it  supports  the 
delicate  structure  of  the  retina,  which  is  applied  to  it.  In  front, 
the  vitreous  body  is  slightly  hollowed  out,  to  receive  the  crys- 
talline lens  to  whose  capsule  its  membrane  is  closely  connected, 
and  around  the  lens  is  the  striated  surface  of  the  corona  ciliaris. 
The  hyeUoid  membrane  is  a  thin  transparent  membrane,  which  Hyaloid 

brane. 
•  TVaoMotions  of  th«  Royal  Soeiety  of  Edinbur^,  voL  x.  part  i. 
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contains  the  vitreous  humour,  and  it  sends  processes  inwards,  so 
as  to  form  different  compartments  or  cells  in  which  the  fluid  is 
contained  ;  these  cells  may  be  seen  by  placing  the  vitreous  body 
on  a  card  and  perforating  it,  when  the  fluid  will  escape  from  the 
membrane.  A  fold  is  described,  by  Jules  Cloquet,  as  passing 
through  the  centre  of  the  vitreous  humour  around  the  central 
artery  of  the  retina.  In  front,  the  hyaloid  membrane  is  very 
closely  united  to  the  ciliary  processes,  and  it  presents  the 
striated  corona  ciliaris,  together  with  its  prominent  folds  which 
are  received  into  the  intervals  between  the  ciliary  processes;  and 
external  to  these  folds  is  the  junction  with  it  of  the  vascular 
layer  of  the  retina ;  a  portion  of  the  membrane  close  to  the  lens 
bounds  the  posterior  chamber  of  the  eye.  The  distribution  of 
the  hyaloid  membrane  in  this  part  is  not  quite  certain ;  some 
describe  it  as  being  divided  into  two  layers,  one  of  which  passes 
beneath  the  lens,  and  the  other  to  its  margin  to  unite  with  its 
capsule,  the  processes  of  the  corona  ciliaris  being  only  folds  of 
this  last,  or  upper  layer,  and  the  canal  of  Petit,  the  interval 
between  the  two,  near  the  margin  of  the  lens  ;  others,  as  Zinn, 
describe  the  membrane  to  be  single  in  front,  and  to  pass  under 
the  lens,  the  folds  and  striae  of  pigment  that  compose  the  corona 
ciliaris  being  part  of  a  distinct  structure, —  the  **  tnemhranvkh' 
applied  on  the  hyaloid  membrane ;  and  the  canal  of  Petit,  the 
interval  between  the  two.  The  membrane  may  be  rendered 
more  apparent  by  putting  it,  with  the  contained  fluid,  into 
dilute  acid,  or  into  spirit  It  receives  its  vessels  from  the  cen- 
tral artery  of  the  retina,  chiefly  through  the  medium  of  the 
vascular  layer,  as  well  as  from  the  artery  to  the  posterior  part  of 
the  lens,  and  also  from  the  vessels  of  the  ciliary  processes. 
The yiuid  of  the  vitreotts  body^  enclosed  in  the  hyaloid  mem- 
brane, consists  of  water  which  contains  soda  and  albumen,  it  is 
quite  transparent,  and  its  specific  gravity  is  rather  greater 
than  water ;  it  escapes  from  its  cells  when  they  are  punc- 
tured. 

The  corona  cUiarUy  or  zonule  of  Zinn,  is  the  striated  appear- 
ance on  the  front  of  the  hyaloid  membrane,  and  around  the  cir- 
cumference of  the  lens :  the  outer  margin  is  connected  to  the 
vascular  layer  of  the  retina,  and  the  inner  reaches  to  near  the 
circumference  of  the  lens.      The  surface  presents  raised  lines 
covered   with   dark  matter,  and,  alternating   with  these,  are 
depressions,  so  that,  from  its  striae,  it  has  been  resembled  to 
the  disk  of  a  flower.     The  processes,  best  seen  by  washing 
away  the  colouring  matter,  are  sometimes  named  the  ciUary 
ciiiaTT  processes  of  the  hyaloid  membrane ;  when  they  are  examined 
^^  of  with    a  lens,   they  are  smaller  than  the  ciliary   processes  of 
ISSd?^'  the    choroid,   although  the  folds    of  the    hyaloid  membrane 
commence  farther  out  than  those  of  the  choroid :  they  are  at- 
tached by  one  side  to  the  hyaloid,  and  by  the  other^  which  iB 
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free,  they  are  received  into  the  depressions  which  exist  be« 
tween  the  ciliary  processes  of  the  choroid  membrane,  whilst 
the  depressions  of  the  corona  receive  the  prominences  of  the 
ciliary  processes ;  so  that  there  is  an  iudigitation  between  the 
projections  of  the  two  membranesy  by  which  the  posterior 
chamber  is  completed  behind ;  and  the  layers  of  the  retina  are 
prevented,  by  this  union,  from  reaching  the  lens*  The  processes^ 
when  examined  with  a  lens,  are  found  to  be  fringed  on  their 
free  margins,  and  to  have  a  structure  very  nearly  resembling 
that  of  the  ciliary  processes  of  the  choroid. 

The  amalcf  Petit  is  demonstrated  by  dividing,  close  to  thecanaiof 
margin  of  the  lens,  the  membrane  on  which  the  corona  ciliaris  ^^^ 
is  placed,  and  by  blowing  air  into  it,  or  by  dropping  red  or 
black  ink  into  it.    It  is  a  small  circular  canal,  from  one  to  two 
lines  in  breadth,  placed  around  the  circumference  of  the  len8> 
and  when  distended  with  air,  it  is  sacculated  at  regular  inter- 
vals, like  the  form  of  the  large  intestine,  the  depressed  lines 
corresponding  to  bands  that  cross  it.     The  structure  between 
which  the  canal  is  placed  is,  as  before  said,  uncertain,  one 
opinion  maintaining  that  it  is  only  an  interval  left  between  the 
separation  of  the  two  layers  of  the  hyaloid,  into  which  this 
membrane  divides  at  its  front ;  and  another,  that  the  piece  of 
membrane  superficial  to  the  canal,  and  closing  it  in,  is  a  dis- 
tinct structure  attached  internally  to  the  margin  of  the  lens, 
and  externally  to  the  hyaloid  membrane,  forming  the  membranula  Mem. 
€>f  ZifUh  on  which  are  placed  the  folds  and  depressions  which  oPzLon. 
form  the  corona  or  zonula. 

The  ctysiaUine  lens^  obtained  by  opening  the  capsule  that  crystal- 
conceals  it,  is  a  transparent,  doubly-convex  body,  lodged  in  a  '^^^ 
capsule  of  its  own,  and  it  is  situated  immediately  behind  the 
pupil  in  a  depression  in  the  front  of  the  vitreous  humour,  so 
that  all  the  rays  of  light  that  pass  through  the  pupil  must 
traverse  it ;  by  which,  with  other  structures,  they  are  refracted 
to  depict  the  image  on  the  retina.  The  posterior  surface  of  the 
lens  is  generally  more  convex  than  the  anterior,  but  this  differs 
in  individuals,  and  at  different  ages  the  shape  of  the  lens  pre- 
sents great  varieties  in  its  form ;  for  in  the  foetus  it  is  almost 
round,  but  its  convexity  decreases  with  increasing  age,  and  in 
old  pe<^le  it  is  flattened.  In  the  foetus,  the  lens  is  reddish  and 
soft,  and  in  infimcy  it  is  rather  opaque ;  it  is  Arm,  but  quite 
transparent,  in  youth  and  mature  age,  and  it  becomes  yellowish 
and  oense  in  old  age.  Tlie  outer  layers  of  the  lens  are  much 
less  dense  than  those  in  the  interior,  and  they  are  readily  rubbed 
off  between  the  finger  and  thumb.  In  the  recent  state,  the  lens 
appears  an  almost  homogeneous  substance  ;  but,  when  it  is  har- 
dened by  immersion  in  alcohol  or  hot  water,  its  fibrous  structure 
becomes  more  manifest;  it  consists  of  concentric  layers,  one 
contained  within  the  other ;  and  these,  again,  are  formed  by 
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fibres  which  extend  from  the  divergence  of  three  septa  on  the 
anterior  surface,  to  the  same  on  the  posterior.  Sir  David 
Brewster  states  that  the  margins  of  the  contiguous  fibres  are 
dentate,  and  digitate  with  each  other, 
capniie  Xhc  copsulc  of  the  lens  is  a  firm,  elastic,  transparent  structure 
Lent. '  which  closcly  surrounds  the  lens  ;  it  is  connected  behind  to  the 
hyaloid  membrane,  and  on  the  sides  it  is  joined  by  the  mem" 
Immula  of  Zinn,  or  the  superficial  of  the  two  layers  of  the  front 
of  the  hyaloid  membrane.  Its  anterior  surface  projects  into  the 
posterior  chamber  of  the  eye,  and  bounds,  behind,  this  space. 
The  membrane  is  very  elastic,  and  supports  itself  afler  the  re. 
moval  of  the  lens ;  and  its  transparency  is  retained  for  some 
time^  even  after  immersion  in  spirit  or  water.  When  it  be- 
comes opaque  by  disease,  it  constitutes  one  form  of  cataract. 
Between  the  capsule  and  the  lens,  in  an  eye  that  is  not  recent. 
Liquor  ^  ^\x\A  is  found,  which  has  been  called  the  liqtwr  Morgagniy 
gagnL  but  this  docs  not  appear  in  eyes  examined  a  \qw  hours  after 
death.  The  lens  is  connected  to  its  capsule  by  vessels  that  per- 
forate it  from  the  branches  of  the  central  artery  of  the  retina, 
which  ramifies  freely  on  the  back  of  the  capsule,  and  which  may 
be  injected  in  the  foetus ;  and  the  front  of  the  capsule  is  sup- 
plied by  arteries  from  the  anterior  ciliary,  distributed  to  the 
ciliary  processes  of  the  choroid  coat. 
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DifMc-  For  the  dissection  of  the  neck,  remove  the  blocks  from  be- 
**°°*  neath  the  head,  and,  the  thorax  being  moderately  raised,  cany 
the  head  backwards,  turn  it  to  the  left  side,  and  fasten  it  in  this 
position  with  hooks ;  depress  the  point  of  the  shoulder  by  placing 
the  arm  over  the  body,  in  order  to  obtain  a  good  view  of  the 
right  side  of  the  neck,  on  which  the  dissector  is  to  commence. 
The  surface  of  the  neck  now  exposed  presents  a  somewhat 
square  form,  the  lower  boundary  or  line  being  the  prominence 
of  the  clavicle,  the  upper,  the  base  of  the  jaw  and  superior  trans- 
verse  ridge  of  the  occipital  bone ;  in  front  it  is  limited  by  a  line 
from  the  chin  to  the  top  of  the  sternum,  and  behind  by  another 
line  from  the  occipital  protuberance  to  the  acromial  end  of  the 
clavicle.  This  space  is  subdivided  into  two  by  the  prominent 
sterno-mastoid  muscle  which  extends  from  the  sternum  to  the 
mastoid  process ;  the  part  in  front  of  the  muscle  corresponds  to 
the  great  anterior  triangle  of  the  neclc,  and  the  portion  behind, 
to  the  large  posterior  triangle.  From  the  direction  of  the  muscle, 
the  base  of  the  anterior  is  at  the  jaw,  and  that  of  the  posterior 
at  the  clavicle ;  and  the  surface  is  most  depressed  below  the 
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jtLWy  and  above  the  clavicle,  or  in  the  widest  parts  of  the  spaces. 
It  is  necessary  to  examine  the  posterior  triangle  before  the  dis- 
section of  the  back,  to  see,  undisturbed,  the  relations  of  the 
part  of  the  subclavian  artery  contained  in  it.*  Make  an  incision 
along  the  prominent  line  of  the  stemo-mastoid  muscle,  from  the 
sternum  to  the  mastoid  process,  another  along  the  clavicle  to  its 
acromial  end,  —  if  this  is  not  already  done,  —  and  raise  the  flap 
of  skin,  from  below,  to  the  line  that  bounds,  behind,  the  space. 
Some  small  cutaneous  nerves  are  found  entering  the  integument. 
The  superficial  fascia  or  cutaneous  cellular  membrane  is  exposed; 
it  varies  much  in  thickness  in  different  subjects,  and  it  contains 
the  platysma  muscle  within  two  layers  of  it :  remove  it  from  the 
surface  of  the  platysma,  in  order  to  see  the  anatomy  of  this  part 
of  the  muscle. 

The  platygma  myoides  is  a  thin  muscle,  extended  across  the  putyi- 
side  of  the  neck,  from  the  top  of  the  shoulder  to  the  base  of  the  ^oidet 
lower  jaw,  and  it  is  only  the  lower  half  of  it  that  covers  part  of  ^u^ie. 
the  posterior  triangle,  that  is  now  exposed.    The  thin  muscular 
£bres  take  their  ariffin  from  the  integument  covering  the  upper  origin. 
part  of  the  pectoral  and  deltoid  muscles,  and  this  is  dissected 
with  the  thorax ;  they  are  at  first  thin  and  scattered,  and  in 
some  subjects  scarcely  perceptible,  but   they   become  more 
marked  as  they  ascend ;  and  they  form  a  flat,  very  thin,  cuticu- 
lar  muscle  which  is  placed  over  portions  of  both  of  the  triangles 
of  the  neck,  and  is  imerted  into  the  base  of  the  jaw.     The  cu-  inwr. 
taneoos  surface  of  the  lower  half  of  the  muscle  is  more  closely  ^^^' 
united  to  the  skin  than  the  upper ;  and  this  portion  of  the  mus-  uodsT 
cle  covers  in  the  lower  part  of  the  posterior  triangle,  as  well  as 
the  external  jugular  vem,  and  the  cutaneous  nerves  of  the  cer- 
vical plexus.    Reflect  upwards  the  muscle  to  the  line  of  incision 
across  die  neck ;  the  external  jugular  vein  is  exposed  in  some 
cellular  membrane,  and  superficial  to  the  deep  cervical  fascia ; 
the  cutaneous  descending  branches  also  of  the  cervical  plexus 
over  the  clavicle  and  acromion  come  into  view.     The  direction 
of  the  fibres  of  the  platysma  is  to  be  noted  with  reference  to 
venesection  in  the  external  jugular  vein,  since  the  vein  is  to  be 
opened  by  an  incision  that  will  cut  across  the  muscular  fibres. 

The  external  jugtUar  vein  commences,  in  the  parotid,  by  the  Exter. 
union  of  the  temporal  and  internal  maxillary  veins,  and  it  com- ^JvJnT 
municates  with  the  internal  jugular  by  a  deep  branch  through 
the  gland.     The  vein  descends  superficial  to  the  deep  fascia, 
but  beneatli  the  platysma ;  it  crosses  over  the  sterno-roastoid 

*  If  the  dissection  will  not  b«  interfered  with  by  turning  the  body  for  the 
muscles  of  the  back,  expose  the  whole  side  of  the  neck  by  means  of  an  inci* 
aion  along  the  jaw,  another  along  the  clavicle,  and  the  third  to  connect  these 
two  in  the  middle  line.  The  superficial  fascia  and  platysma  will  be  exposed 
in  the  same  manner  as  in  the  above  method,  and  reference  may  be  made  to 
the  deecrxption  of  the  anterior  and  posterior  triangles. 
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muscle,  descends  parallel  to  its  outer  border,  nearly  to  the 
clavicle,  and  it  then  perforates  the  deep  cervical  fiiscia,  to  open 
into  the  subclavian  vein.  The  size  of  the  vein  will  vary  much  ; 
it  is  sometimes  double ;  and  it  is  accompanied  by  small  branches 
of  nerves  from  the  cervical  plexus.  In  its  course  down  the 
neck^  it  receives  some  small  cutaneous  veins,  and  generally  some 
from  the  anterior  jugular ;  and,  after  it  has  perforated  the  fascia, 
it  is  joined  by  the  veins  that  accompany  the  transversalis  colli, 
and  transversalis  humeri  arteries :  this  will  be  dissected  in  an- 
other stage. 
Deep  Beneath  the  platysma,  is  the  deep  cervical  faseioy  or  proper 

Falcia/  investing  fascia  of  the  neck,  which,  like  the  fascia  of  other  parts, 
consists  of  a  layer  to  envelope  the  muscles,  and  of  processes 
that  dip  down  to  separate  them  from  each  other.  In  some 
subjects,  this  fascia  is  very  thin  and  indistinct,  but  it  is  always 
stronger  over  the  anterior  than  over  the  posterior  portion  of 
the  neck.  It  envelopes  the  stemo-mastoid  muscle  in  a  sheath ; 
and  it  then  passes  backwards,  over  the  posterior  triangle,  and 
beneath  the  border  of  the  trapezius  muscle,  to  be  united  to 
the  spines  of  the  cervical  vertebne,  and  to  the  ligamentum 
nuchfle.  At  the  lower  part  of  the  neck,  this  layer  in  continued 
over  the  clavicle,  into  the  fascia  of  the  pectoral  muscle ;  and, 
near  the  clavicle,  it  is  perforated  by  many  cutaneous  nerves,  and 
by  the  external  jugular  vein.  Remove  this  layer  of  fascia  from 
the  posterior  triangle,  without  injuring  the  cutaneous  nerves 
that  perforate  it,  and  clean  the  cutaneous  surface  of  the  stemo* 
mastoid  muscle.  A  deep  process  of  the  fascia  is  obserred  to 
dip  downwards,  to  envelope  Uie  omo-h^'oid  muscle  that  crosses 
the  lower  fifth  or  sixth  of  this  space ;  and,  after  surrounding  it, 
it  is  continued  beneath  the  clavicle  and  subclavius  muscle,  to 
form  a  sheath  around  this  muscle,  and  the  axillary  artery  and 
brachial  plexus  of  nerves. 
piHcc-  Detach  the  process  of  fascia  from  the  omo-hyoid  musde,  and 
^00-  take  away,  with  care,  the  cellular  membrane  and  fascia  that 
closely  surround  the  branches  of  the  cervical  plexus  in  the 
portion  of  the  space  above  the  muscle ;  some  of  the  branches  of 
the  plexus  ascend,  the  greater  number  descend;  one  or  two 
pass  forwards  and  backwards.  Below  the  muscle  and  in  the 
smaller  portion  of  the  space,  are  the  trunk  of  the  subclavian 
artery,  and  some  of  its  branches;  the  brachial  plexus  of  nerves, 
with  the  small  subclavian  branch  from  it;  and  the  entemal 
jugular  vein,  with  its  branches. 
Potte.  '^^^  posterior  triangle^  or  space  of  the  neck,  is  bounded,  in 
"n\Iot  ^^^^^y  ^y  ^^^^  sterno-mastoid  muscle  extended  from  the  sternum 
the  'to  the  mastoid  process ;  and,  behind,  by  the  anterior  border  of 
^^^'  the  trapezius  muscle:  the  apex  of  the  space,  at  the  occipital 
bone,  is  about  two  inches  behind  the  mastoid  process ;  and  the 
base,  below,  corresponds  to  the  middle  third  of  the  clavicle. 
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This  space  is  subdirided  by  the  small  omo-hyoid  muscle  which, 
crosses  it  about  its  lower  fifth,  into  a  lower  or  clavicular  and  an 
upper  or  occipital  portion.  The  idavicular  or  lower  portion  of  ciaTicu- 
the  triangle  —  o^  the  most  importance  to  the  surgeon,  because  ^Son!'^' 
of  its  containing  the  subclavian  artery  —  is  to  be  studied  very 
carefuHy,  to  acquire  a  knowledge  of  its  boundaries  and  the  re- 
lations of  the  parts  contained  in  it.  This  small  space,  situated 
dose  above  the  clavicle,  is,  usually,  about  one  inch  and  a  half 
long;  the  base  is  before,  at  tlie  stemo-mastoid  muscle;  the 
lower  side  is  formed  by  the  clavide,  and  the  upper  by  the  omo* 
hymd  muscle,  which  extends  from  the  stemo-mastoid  to  the 
point  of  union  of  the  trapezius  and  the  clavicle.  But  the  size 
of  the  space  will  vary  according  to  the  height  at  which  the 
omo*hyoid  crosses  the  neck,  as  well  as  from  tlie  difference  in 
the  extent  of  attachment  of  the  trapezius  and  sterno-mastoid 
musdes  to  the  clavicle ;  for,  in  some  instances,  these  two  muscles 
are  united  tc^ther,  and  attached  to  the  whole  length  of  the 
booe^  so  that  no  space  is  observable  between  them.  The  space  is 
covered  in  by  the  integument,  superficial  fascia,  platysma,  de- 
scending branches  of  the  cervical  plexus,  and  by  two  layers  of  the 
proper  cervical  &scia ;  all  of  which  must  be  divided  to  reach 
the  subclavian  artery.  Along  the  davicular  side,  and  somewhat 
concealed  by  the  clavide,  is  the  transversalis  humeri  artery,  a 
branch  of  the  subclavian,  with  its  vein  of  the  same  name ;  and 
crossing  the  apex  formed  by  the  contact  of  the  omohyoid  and 
stemo^mcntoid  musdes,  is  the  transversalis  colli  artery,  a  branch 
also  of  the  subclavian,  with  its  accompanying  vein ;  this  last 
artery  and  vein  divide,  immediately  external  to  this,  into  many 
branches.  The  external  jugular  vein  crosses  over  the  omo« 
hyoid,  usually  near  the  stemo-mastoid  muscle,  and  it  dips  into 
the  space  to  open  into  the  subclavian  vein  ;  it  is  joined  in  this 
part  by  the  transversalis  colli  and  humeri  veins  which  run  with 
the  arteries  of  the  same  name,  and  also  by  a  small  vein,  bdow 
the  davide,  from  the  cephalic  vein  of  the  arm.  The  depth  of 
the  space  depends  upon  the  position  of  the  clavide ;  and  the 
dissector  will  obtain  a  just  perception  of  its  influence  by  raising 
and  lowering,  alteroatdy,  the  shoulder ;  for  when  the  arm  is 
carried  upwards,  and  with  it  the  shoulder,  the  clavide  is  raised 
above  the  level  of  the  omo4)yoid  muscle,  and  the  depth  of  the 
aobclavian  artery  from  the  surface  is  proportionally  increased. 
In  the  area  of  the  space,  from  before  backwards,  will  be  found 
a  portion  of  the  anterior  scalenus  muscle,  which  descends  from 
the  transverse  processes  of  the  lower  cervical  vertebrae  to  the 
upper  SttHhce  of  the  first  rib :  the  finger  is  to  be  passed  along 
the  aur&oe  of  the  muscle  to  the  tubercle  of  the  rib,  which  is  so 
important  a  guide  to  the  position  of  the  subdavian  artery,  dose 
above  and  to  ila  outer  side ;  next  to  the  muscle  is  the  trunk  of 
the  aubda^ian  artery,  which  comes  from  heneaUi  the  scaieuHS, 
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runs  downwards  and  outwards  over  the  first  rib,  and  disappears 
beneath  the  clavicle.  The  dissector  cannot  fail  to  observe  ihat 
any  attempts  to  secure  the  artery  in  an  operation  should  be 
directed  downwards  behind  the  clavicle,  towards  the  first  rib, 
rather  than  directly  backwards  on  a  level  with  the  clavicle. 
Above  and  to  the  outer  side  of  the  artery  is  the  large  brachial 
plexus  of  nerves,  which  descends  with  the  vessel,  beneath  the 
clavicle,  to  the  axilla ;  and  it  approaches  to  the  artery  as  this 
leaves  the  space;  behind  the  artery  and  the  plexus  of  nerresy 
Occipiui  is  the  posterior  scalenus  muscle.  The  occipUcU  or  upper  por- 
rortion.i  ^Jqjj  q£  jj^g  triangle,  of  larger  extent  than  the  other,  contains, 
for  the  most  part,  the  ramifications  of  the  cervical  plexus.  Its 
boundaries  in  front  and  behind  are  the  muscles  before  men- 
tioned, and  it  is  separated  from  the  clavicular  part  by  the  omo- 
hyoid muscle.  The  depth  of  the  space  is  much  less  above  than 
below^  and  in  the  upper  part  is  placed  the  complicated  inter- 
lacement of  the  cervical  plexus,  which  gives  off  branches  in  all 
directions.  Crossing  the  space  with  a  direction  downwards  and 
outwards,  is  the  spinal  accessory  nerve,  which  leaves  thesubstance 
of  the  stern o-mastoid  muscle  at  its  upper  and  under  part,  and 
disappears  beneath  the  trapezius  muscle,  near  where  it  is  at- 
tached to  the  clavicle ;  this  nerve  is  recognised  by  its  direction, 
and  by  its  size  which  is  greater  than  that  of  the  branches  of 
the  cervical  plexus.  Close  above  the  omo-hyoid  and  near  the 
vertebrae,  are  the  large  fifth  and  sixth  cervical  nerves,  which 
descend  beneath  the  muscle  to  join  the  brachial  plexus ;  and  in 
the  lower  part  of  the  space,  are  the  transversalis  colli  artery 
and  accompanying  vein,  which  enter  it  afler  they  cross  beneath 
the  omo-hyoid  muscle:  the  artery  divides  into  many  branches 
to  supply  the  space.  A  chain  of  lymphatic  glands  is  situated 
behind  and  rather  beneath  the  sterno-mastoid  muscle,  and  they 
are  occasionally  found  enlarged.  Beneath  the  nerves  which  issue 
from  the  foramina,  is  the  posterior  scalenus  muscle,  which  is 
narrow  above,  but  it  widens  below,  and  along  its  outer  border 
some  of  the  muscles  of  the  back  are  situated ;  thus,  above,  are 
the  splenius  and  levator  anguli  scapulae,  and  in  the  hollow  belo^t 
are  ttie  continuation  of  the  levator  anguli,  the  serratiis  magnus 
muscle,  and  the  upper  angle  of  the  scapula. 

The  portion  of  the  trunk  of  the  subclavian,  now  dissected,  is 

^2^     called  the  third  part  of  the  subclavian  artery y  or  the  part  external 

Vjurt  of   to  the  scalenus  muscle ;  for  the  subclavian  artery^  whether  it 

ciaVian  *  ariscs  opposite  the  articulation  of  the  sternum  and  clavicle,  8S 

^^^^'  on  the  right  side,  or  from  the  arch  of  the  aorta,  as  on  the  leftt 

is  directed  upwards  and  outwards   over  the  first  rib  to  the 

axilla ;  and  it  is  divided  into  a  portion  internal  to  the  anterior 

scalenus,  another  external  to  it,  and  one  beneath  the  muscle* 

The  third  part  of  the  artery  extends  from  the  outer  border  of  the 

scalenus  muscle^  to  the  lower  border  of  the  first  rib,  at  which 
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point  it  takes  the  name  of  axillary ;  in  this  course  it  is  directed 
downirards  and  outwards  over  the  first  rib,  and  it  forms  an  arch 
with  the  concavity  directed  downwards  to  the  rib  on  which  it 
rests.  It  lies  in  the  space  already  described  as  bounded,  above 
and  to  the  outer  side,  by  the  omo-hyoid  muscle,  below,  by  the 
clavicle,  and  in  front  by  the  sterno-mastoid  muscle  ;  and,  at  its 
outer  or  costal  extremity  beneath  the  clavicle,  it  lies  deeper 
than  when  near  to  the  scalenus  muscle.  The  artery,  in  this 
portion  of  its  course,  is  at  first  comparatively  superficial,  since 
it  is  covered  only  by  the  integuments,  superficial  fascia,  and 
platysma,  with  the  cutaneous  descending  nerves  from  the  cer- 
vical plexus,  and  also  by  the  two  layers  of  the  deep  cervical 
fascia ;  but  near  its  termination  it  is  covered  by  the  clavicle  and 
subclavian  muscle,  and  it  is  crossed  by  the  transversalis  humeri 
artery  and  vein,  and  by  the  small  nerve  from  the  brachial 
plexus  to  the  subclavius  muscle.  The  artery  lies  at  first  on  the 
bag  of  the  pleura,  which  is  received  into  its  concavity,  and  then 
on  the  upper  surface  of  the  first  rib,  which  it  crosses  obliquely. 
To  the  upper  and  outer  side  of  the  artery  is  the  brachial  plexus 
of  nerves,  which  approaches  closely  to  it  on  the  first  rib ;  and 
the  last  cervical  and  first  dorsal  nerves,  which  enter  into  the 
brachial  plexus,  separate  the  vessel  from  the  posterior  scalenus 
muscle  behind  it;  below  and  to  the  sternal  side  of  the  artery 
is  the  subclavian  vein,  which  is  concealed  by  the  clavicle  and 
«ubclavius  muscle,  and  it  is  separated  from  the  vessel  by  the 
anterior  scalenus  muscle.  This  portion  of  the  subclavian  is 
frequently  destitute  of  any  branches ;  but,  in  those  subjects  in 
which  the  transversalis  colli  and  humeri  arteries  are  small,  and 
therefore  do  not  supply  all  their  normal  branches,  one  or  two 
lai^e  arteries  that  correspond  to  either  the  supra-scapular  or 
posterior  scapular  will  be  found  to  arise  from  it,  and  to  take  the 
place  of  the  deficient  branches. 

The  cervical  plexus  is  formed  by  the  union  of  the  anterior  cei^icai 
branches  of  the  four  first  cervical  nerves;  but  only  a  portion  of  ^^^"^ 
it,  or  the  union  and  plexiform  arrangement  of  the  third  and 
fourth  nerves  that  escape  from  beneath  the  sterno-mastoid 
muscle,  is  visible  in  the  triangle ;  a  division  may  be  made  of  the 
branches  into  superficial  and  deep ;  the  former,  only,  can  be 
now  seen,  and  they  consist  of  ascending,  descending,  anterior, 
and  posterior  branches. 

The  ascending  set  of  branches  are  two  in  number,  the  auricu-  Ascend- 
Jarts  magnus,  and  occipitalis  minor  nerves.  branch. 

Tlie  auricuktris  magnus  nervcj  the  largest,  is  derived  from  ». 
branches   of  the  second  and  third'  cervical  nerves;  it  turns  Jjjf^'^^ 
round  the  posterior  border  of  the  sterno-mastoid  muscle,  per-  lar :     , 
forates   the   cervical  fascia,  and  it  ascends  over  the  sterno-    ^^^ 
mastoid,  but  beneath  the  platysma,  to  about  one  inch  below  the 
lobe  of  the  ear,  and  in  this  spot  it  gives  some  branches  inwards 

I  4 
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to  the  integuments  over  the  parotid  gland,  whilst  others  per- 
forate the  substance  of  the  gland  and  unite  with  the  portio 
dura ;  the  trunk  of  the  nerve  afterwards  divides  into  auricular 
Auricu.  and  mastoid  branches.     The  auricular  ascends  in  the  direction 
bnncb.  of  the  ear  to  its  lobe,  and  it  divides  into  numerous  filaments 
which  are  distributed,  in  part,  to  the  posterior  surface  of  the 
lobule,  and  ascend  on  it,  as  already  seen,  to  supply  the  back  of  the 
concha  or  the  lower  half  of  the  posterior  surface  of  the  ear ;  and 
Mastoid  a  few  run  on  the  front  of  the  lobule  to  supply  kv     The  mattoid^ 
'^^     smaller  than  the  other,  sends  a  deep  branch  through  the  8ub>- 
stance  of  the  parotid,  to  join  the  posterior  auricular  nerve  of 
tlie  portio  dura ;  and  it  ascends  over  the  attachment  of  the  stemo- 
mastoid  to  be  distributed  to  the  integuments. 
Small         The  occipitalis  minor  nerve  comes  chiefly  from  the  second 
Nerve!^  cervical,  it  lies  at  first  beneath  the  cervical  fascia,  and  it  ascends 
along  the  posterior  border  of  the  stemo- mastoid  to  the  occiput ; 
it  now  perforates  the  fascia,  and,  become  cutaneous,  though  ex- 
ternal in  position  to  the  great  occipital  nerve,  it  divides  into 
filaments  which  are  distributed  to  the  integument  of  the  occi- 
pital region  of  the  head,  and  they  join  with  the  other  cutaneous 
nerves  of  this  part.     There   is,  not   uncommonly,  a  second 
ascending  branch  which  is  parallel  to  the  auricularis  magnus 
nerve,  and  it  supplies  the  occipital  region  as  well  as  a  branch 
to  the  back  of  the  ear. 
DeMNMid-     The    descending  ed  of  nerves  consists  of  three   or   more 
bnnch-  branches,  which  pass  vertically  downwards  between  the  bordeis 
«>•        of  the  stemo-mastoid  and  the  trapezius ;  one  of  these  lies  near 
the  stemo-mastoid  muscle,  and  it  divides  above  the  clavicle  into 
sternal,  small  branches,  the  Hemal^  which  cross  the  attachment  of  this 
muscle  to  the  sternum^  and  are  distributed  to  the  integument 
of  the  tlionuc  near  the  sternum.    Other  branches  from  the 
same  nerve,  or  from  one  of  the  other  descending  nerves^  are 
dariott-:  named  clavicular^  since  they  cross  the  centre  of  the  clavicle, 
^'        and  they  supply  l^e  integuments  over  the  middle  of  the  gieait 
pectoral  muscle;  some  of  these  may  be  traced  to  near  the 
lower  border  of  the  muscle  to  join  with  branches  from  the 
Aero-     intercostal  nerves.     The  remaining  nerves  of  this  set,  the  ckto- 
'^^      nUal  branches,  are  the  largest,  and  they  are  usually  two  in 
number;  these  descend  near  the  border  of  the  trapezius,  turn  to 
its  cutaneous  surface  above  its  attachment  to  the  davicle,  and 
they  divide  into  branches  that  ramify  in  the  integuments  of  the 
shoulder. 
Anterior     l^^re  is  commonly  but  one  anterior  branch  from  the  plexus, 
t»a»A-  and  it  is  named  the  cervicaUs  superfidaUs  nerve ;  it  is  formed 
1^-    by  brandies  of  the  second  and  third  cervical  nerves.    It  turns 
cenicai  round  the  posterior  border  of  the  sterno-mastoid,  which  it 
^*'^'    crosses  about  its  centre ;  it  is  then  directed  inwards  beneath 
die  external  jugular  vein,  perforates  the  cervical  fiiscia,  and  it 
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divides  beneath  the  platysma  into  an  ascending  and  a  descending 
branch,  which  perforate  the  platysma,  and  are  distributed  to  the 
integument ;  some  join  also  the  portio  dura,  but  this  distribu- 
tion will  be  dissected  with  the  anterior  triangle.  When  the 
trunk  of  the  superficial  cervical  nerve  is  small,  a  second  anterior 
branch  is  found  with  the  same  distribution  as  tlie  large  nerve 
to  the  integument. 

The  poiterior  set  are  cutaneous  and  muscular:  —  the  cutaneous  Poite- 
Imanches  are  rather  small  and  insignificant  filaments  that  pass  branch- 
backwards  over  the  edge  of  the  trapesius  muscle,  and  are  dis-  *'- 
tributed  to  the  integument ;  the  imiscuiar  branches  are  larger  ^^!^^ 
in  size,  and  they  are  directed  backwards,  across  the  triangle,  to  muscu- 
the  under  surface  of  the  trapezius  muscle,  to  which  they  are  ^^' 
distributed  ;  they  join  in  its  substance  with  the  spinal  accessory 
nerve* 

The  glands  along  the  border  of  the  stemo-roastoid  are  the  oiandu. 
gkauhdiB  coneaiinaks,  and  they  form  the  deep  lymphatic  glands^^^u"' 
which  are  continuous  with  those  in  the  cavity  of  the  thorax.  °*^*- 
A  superficial   chain  of  glands  lies  along  the  external  jugular 
vein. 

Repeat  the  dissection  of  the  posterior  triangle  on  the  left  side  piiiec- 
of  the  neck,  previously  to  turning  the  body  fiar  the  back  ;  because  ^°^' 
the  rdative  anatomy  of  the  parts  in  it  is  almost  entirely  de- 
stroyed after  the  trapezius  and  levator  anguli  scapulee  mus- 
cles are  cut  away.  This  proceeding  is  also  necessary  when  the 
head  and  neck  is  considered  two  distinct  parts,  in  order  that 
each  dissector  may  derive  his  share  of  advantage  from  it.* 
When  these  dissections  are  completed,  replace  the  flap  of  skin  ; 
cover  the  dissected  part  with  some  portions  of  calico  moistened 
in  a  solution  of  bichloride  of  mercury,  and  fasten  it  with  a  fiew 
stitches. 
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Turn  over  the  subject  on  to  the  face,  and  raise  the  trunk  by  Dinec. 
blocks  beneath  the  ^orax,  until  it  is  sufficiently  high  to  allow  ^^^°* 
the  neck  to  be  made  tense,  by  fastening  the  head  to  the  table 
by  means  of  hooks.  The  pelvis  is  also  to  be  raised  a  little  with 
blocks,  the  lower  extremities  are  to  hang  over  the  end  of  the 
table,  and  the  upper  over  its  sides.  Make  an  incision  along  the 
middle  line  of  the  back,  over  the  spines  of  the  vertebras,  from 
the  coccyx  to  the  occipital  protuberance ;  opposite  the  crest  of 

*  In  the  instances  in  which  it  is  not  necessary  to  turn  the  subject,  the 
aBterior  triangle  of  the  same  side  is  to  be  proceeded  with,  and  the  description 
of  tike  diamction  of  die  bade  k  to  be  omitted. 
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the  ilium  make  a  second,  about  three  inches  long,  on  each  side 
of  the  spine,  or  to  join  that  made  for  the  dissection  of  the  abdo- 
minal  muscles;  and,   from  each  extremity,  carry  an  incision 
upwards,  along  the  side  of  the  thorax,  to  the  posterior  fold  of 
the  axilla.    From  the  last  dorsal  vertebra,  divide  the  integuments 
obliquely  upwards  and  outwards  to  the  spine  of  the  scapula,  and 
along  this  process  to  the  acromion  ;  and,  if  the  posterior  triangle 
of  the  neck  is  not  already  dissected,  it  will  be  necessary,  in 
order  to  raise  this  upper  flap  of  integument,  to  make  another 
incision  downwards  and  forwards  from  the  occipital  protuberance 
to  the  acromial  third  of  the  clavicle.     Raise  the  two  flaps  of 
integument  marked  out  by  the  incisions,  and  seek  the  cutaneous 
nerves  in  the  cellular  membrane.     In  the  cervical  and  in  the 
upper  part  of  the  dorsal  region,  they  will  be  found  near  the 
spines  of  the  vertebrae,  but,  in  the  lower  dorsal,  and  in  the  lum- 
bar region,  in  a  line  wirh  the  angles  of  the  ribs;  small  cutaneous 
arteries  facilitate  the  finding  of  these  nerves.     To  dissect  them 
in  the  sacral  region,  in  which  they  are  very  small,  the  integu- 
ment is  to  be  raised  from  this  part ;  this  is  generally  done  by 
the  dissectors  of  the  lower  extremities.     If  it  is  wished  to  ex- 
pose only  the  muscles,  the  cellular  membrane  is  to  be  taken  up 
with  the  integument  from  the  muscular  fibre ;  and,  to  dissect 
both  the  latissimus  dorsi  and  the  trapezius,   which  form  the 
first  layer  of  the  muscles,  the  flaps  are  to  be  raised,  from  below 
upwards,  in  the  direction  of  their  fibres,  which  is  marked  by  the 
oblique  lines  of  incision  made  along  their  outer  or  lower  borders; 
the  upper  one  corresponding  to  the  border  of  the  trapezius,  and 
the  lower  to  that  of  the  latissimus  dorsi. 
Cutane-       The  cuianeotis  nerves  of  the  cervical,  dorsal,  lumbar,  and 
Nervei.  sacral  regions  of  the  back  are  derived  from  the  posterior  branches 
of  the  spinal  nerves,  which,  afler  supplying  the  muscles  of  this 
part,  become  superficial  to  be  lost  in  the  integument.      The 
general  distribution  of  a  spinal  nerve  is,  that  it  divides  into 
two  branches  in  the  intervertebral  foramen  ;  that  the  anterior 
branches  supply  the  parts  in  front  of  the  spine,  either  as  sepa- 
rate branches,  or  previously  united,  at  certain  spots,  into  plex* 
uses,  from  which  branches  issue ;  and  the  posterior  branches 
not  united  together,  with  few  exceptions  in  the  cervical  and 
sacral  regions,  are  distributed  to  the  parts  behind  the  spine. 
The  cutaneous  nerves  vary  much  in  size  in  the  different  regions, 
and  the  individual  nerves  of  each  region  have  not  a  uniform  pro- 
portion to  each  other  ;  the  number  of  those  that  perforate  the 
muscles  is  very  irregular,  as  well  as  their  position  to  the  spines 
Cervical,  ^f  jjjg  vertebrae.     In  the  cerviccd  region^  the  cutaneous  branches 
of  the  posterior  divisions  of  the  lower  cervical  nerves  perforate 
the  trapezius  near  the  spines  of  the  vertebrae,  and  tliej  turn 
outwards  in  the  integument,  in  which  they  divide  into  many 
filaments :  they  decrease  in  size  from  above  downwards*     But 
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the  distribution  of  the  upper  nerves  forms  an  exception  to  this 
general  arrangement^  for  the  first  or  sub-occipital  nerve  does 
not  become  cutaneous.     The  posterior  branch  of  the  second 
cervical  gives  a  very  large  cutaneous  nerve  —  the  occipitalis 
major  —  which  perforates  the  attachment  of  the  trapezius  to 
the  occipital  bone,  enters  the  integuments  and  turns  upwards, 
with  the  occipital  artery,  to  supply  the  occipital  region  of  the 
head.  .  The  cutaneous  branch  of  the  third  nerve,  smaller  than 
the  second^  divides  into  two  portions,  an  occipital  and  a  cervical ; 
—  the  occipital,  smaller  in  size  than  the  great  occipital  of  the 
second  nerve,  and  nearer  the  middle  line  than  it,  ascends  to  the 
integuments  of  the  head,  to  which  it  is  distributed,  as  before 
seen  ;  the  cervical  perforates  the  trapezius  by  the  side  of  the 
spines,  and  it  is  directed  outwards  to  the  integuments.     In 
the  dorscd  region^  the  cutaneous  nerves  do  not  perforate  the  Dotml 
trapezius  so  regularly  as  in  the  cervical,  those  of  one  or  two 
spaces  being  often  absent,  or  so  small  as  not  to  be  found  in  the 
common  dissection.     The  branches  of  the  eight  upper  dorsal 
perforate  the  trapezius  near  the  spines,  and  then  turn  outwards 
as  long  slender  branches  towards  the  shoulder ;  the  branch  of 
the  second  is  the  largest,  and  it  can  be  followed  outwards  to  the 
region  of  the  scapula;   these  supply  the  integument  over  the 
trapezius.     The  four  lower  are  situated  external  to  the  border 
of  the  trapezius,  or  in  a  line  with  the  angles  of  the  ribs ;  thej 
perforate  the  erector  spinse  muscle  to  become  cutaneous ;  and 
they  then  divide  into  small  branches  which  run  inwards  to  the 
integument  near  the  spines,  and  into  large  descending  branches 
for  the  integuments  of  the  lumbar  and  gluteal  regions.     The 
lumbar  cutaneous  nerves,  very  variable  in  number,  perforate  the  LumiMr. 
tendon   of  the  latissimus  in  a  line  with  the  branches  of  the 
lower  dorsal  nerves,  and  the  greater  number  of  their  bran<;he8 
descend  also  over  the  crest  of  the  ilium  to  be  distributed  in  the 
gluteal  region ;  some  of  these  descend  as  low  as  the  trochanter 
major,     llie  cutaneous  branches  of  the  arteries  that  accompany 
the  nerves  are  larger  in  the  lumbar  region  than  in  either  of 
the  others.     The  nerves  of  the  sacral  region  are  very  small,  and  sacno. 
they  will  be  found  opposite  the  foramina  in  the  sacrum,  with 
small  cutaneous  arteries  which  are  the  guide  to  them ;  these 
small  branches  end  in  the  integuments  over  the  sacrum. 

Take  the  cellular  membrane  from  the  trapezius  and  latissi-  Dinec 
mas,  and  begin,  as  before  directed,  in  the  line  of  the  incisions  ^^^°'  • 
through  the  skin ;  viz.  in  the  direction  of  a  line  from  the  last 
dorsal  vertebra  to  the  acromion,  for  the  trapezius,  and  from 
the  crest  of  the  ilium  to  the  fold  of  the  axilla,  for  the  latissi- 
mus. The  arm  is  to  be  carried  forwards  when  the  latissimus 
is  dissected,  and  either  backwards  or  forwards,  as  may  be  neces- 
sary, to  put  on.  tlie  stretch  the  fibres  of  the  trapezius..  Some  of 
the  cutaneous  nerves  should  be  left,  that  their  continuation 
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beneath    the    muscles   may   be    more   readily  and  certainlj 

traced* 

First  The  Jirst  layer  of  the  muscles  of  the  back,  which  is  formed  bj 

of  M^.  the  trapeiius  and  latissimus  dorsi,  is  now  exposed. 

^^*^'  The  ti  ipezius   mttscle,  the   most  superficial  muscle  of  the 

'SST'    back,  occupies  the  cervical,  and  part  of  the  dorsal  region ;  it  is 

Muicie.  triangular  in  shape,  the  base  at  the  spine,  but  the  two  muscleS) 

when  taken  together,  form  a  trapezoid  figure.      The  musde 

Origin,   arises  by  aponeurotic  fibres  from  the  spines  of  all  the  dorsal  ver* 

tebrse,  and  from  their  supra-spinous  ligaments ;  from  the  spinoitf 

process   of  the   seventh  cervical  vertebra,  and,  between  thii 

point  and  the  head,  from  a  ligamentous  structure ; — the  ligameD- 

tum  nuchas ;  and,  lastly,  from  the  inner  third  of  the  superior 

transverse  ridge  of  the  occipital  bone  by  an  aponeurotic  attach* 

ment     From  this  origin  the  fibres  pass  more  or  less  obliquely; 

the  "upper  being  directed  downwards  and  forwards,  the  middle 

almost  horison tally,  and  the  lower  upwards  and  forwards  towards 

the  tip  of  the  shoulder,  where  they  converge  together ;  and 

inief     they  are  inserted  into  the  posterior  border  of  the  outer  third  of 

**®°*       the  clavicle,  into  the  posterior  or  upper  border  of  the  acromio* 

Process,  and  into  the  upper  border  of  the  spine  of  the  scapula* 
'he  lower  fibres  of  the  muscle  end  in  a  small  triangular  tendon 
which  slides  over  the  smooth  surface  on  the  extremity  of  the 
spine  of  the  scapula*  previously  to  its  insertion  into  the  upper 
border  of  this  process.  The  aponeurotic  fibres  of  origin  are  seea 
to  differ  in  length  at  different  points,  and  when  both  musdes 
are  dissected,  they  form  a  tendinous  ellipsis  by  the  sides  of  the 
nines  of  the  vertebra,  which  extends  from  the  sixth  cenricalto 
iMa.^  the  third  dorsal.  This  muscle  is  subcutaneous,  and  it  is  crossed 
tion*. '  only  by  the  cutaneous  nerves  and  vessels  of  the  back.  "O* 
base,  or  posterior  part  of  the  muscle,  looks  to  the  spines  of  the 
▼ertebrsB,  and  to  its  fellow  of  the  opposite  side,  and  the  apex 
corresponds  to  the  attachment  of  the  deltoid  muscle ;  the  lo*^ 
border  is  free,  and  the  upper,  which  varies  eo  mttch  in  its  extent 
forwards  on  the  clavide,  bounds,  bebind,  the  posterior  triangle  » 
the  neck.  The  parts  that  the  muscle  covers  w31  be  exposed 
when  it  is  afterwards  divided.  , 

LaciMi- :     Tlie  kuissimus  dorsi  museky  named  from  its  sise,  is  situated 
g^i     in  the  lumbar  region,  and  in  the  lower  part  of  the  dorsal.    It 
Hiucie.  arises,  by  an  aponeurosis,  from  tlie  spines  of  the  six  or  seven 
oiighi.   lower  dorsal  vertebrae,  from  all  those  of  the  lumbar,  from  the 
apines  of  the  sacrum,  and  the  lateral  grooves  external  to  tb^ 
and  from  the  posterior  third  of  the  crest  of  the  ilium ;  it  has  a^^ 
three  or  four  fleshy  processes  of  origin  from  the  kst  ribs.  F'^"* 
the  aponeurosis  of  origin,  the  fleshy  fibres  ascend,  with  a  direc* 
tion  outwards,  and  they  join  with  the  three  or  four  fleshy  P^T 
cesses  of  the  muscle,  which  are  attached  to  the  last  ribs,  an 
digitate  with  similar  portions  of  the  external  oUiqae  muscle* 


DISSECTION  or   THB  BACK.  125 

AU  the  fibres  converge  to  tbe  inferior  angle  of  the  scapula,  and 
thej  form  a  thick  muscle  which  passes  over  this  angle  of  the 
bone»  from  whicli  it  often  receives  a  distinct  fleshy  slip ;  it  is 
then  continued  forwards  round  the  inferior  costa  of  the  scapula 
and  teres  major  muscle,  and  behind  the  axillary  space  of  which 
it  forms  the  posterior  boundary,  to  be  inserted  in  front  of  the  inier- 
teres,  by  a  tendon  about  three  inches  long,  into  the  bottom  of'^^"- 
the  bicipital  groove  of  the  humerus.    Where  the  muscle  turns 
round  the  lower  border  of  the  teres  major,  the  filves  cross  each 
other ;  the  lower  fibres  ascending  to  the  firont,  and  the  upper 
descending  to  the  posterior  part  cf  the  tendon  of  insertion  which 
lies  in  the  interval  between  them.   The  muscle  is  subcutaneous^  Reu- 
except  above,  where  it  is  covered  by  the  trapezius ;  the  cuta-  ^^^'"^ 
neous  nerves  of  the  dorsal  and  lumbar  region  perforate  its  apo« 
neurosis  in  a  line  with  the  angles  of  the  ribs.    The  upper  border 
is  partly  covered  by  tbe  trapezius,  but  near  the  scapula  a  space 
is  left  between  these  two  muscles,  in  which  the  ribs  are  un* 
covered,   and    the  intercostal  muscles  and  rhomboid    muscle 
exposed ;  the  lower  border  is  either  parallel  to  the  free  border 
of  the   external  oblique  muscle,  or  it  overlaps    this    muscle. 
The  base  or  inner  side  of  the  muscle  is  united  to  the  spines  of 
the  vertebrse,  and  it  corresponds  to  its  fellow.    The  teres  major 
muscle  is  covered,  at  the  angle  of  the  scapula,  by  the  latissi- 
mns ;  but,  as  the  latissimus  winds  round  it  to  its  front,  it  is 
covered  only  bv  the  integuments. 

Divide  the  latissimus  about  midway  between  the  spines  of  Di«ec. 
the  ribs  and  the  angle  of  the  scapula,  and  reflect  the  inner  ^°°* 
part  as  near  to  the  middle  line  as  is  practicable,  without 
raising  with  it  the  thin  tendon  of  the  serratus  muscle  which  is 
attached  to  the  lower  ribs.  In  the  interval  between  the  last 
rib  and  crest  of  the  ilium  it  cannot  be  raised  farther  towards  the 
spines,  than  to  the  outer  border  of  its  tendon,  because  of  its 
close  union  to  an  aponeurosis  —  the  fascia  lumborum  —  which 
is  placed  between  the  last  rib  and  crest  of  the  ilium.  When 
this  muscle  is  raised,  the  internal  oblique  of  the  abdomen  ia 
observed  to  be  attached  to  the  same  aponeurosis,  the  external 
oblique  being  usually  unattached  to  it,  and  removed  in  the  dis« 
section  of  tlie  abdomen;  the  cutaneous  branch  of  the  last 
dcffsal  nerve  perforates  this  muscle,  and,  near  the  crest  of  the 
ilium,  the  cutaneous  branch  of  the  ilio-inguinal  of  the  lumbar 
plexus.  The  internal  oblique  is  to  be  thrown  backwards  by 
detadiing  it,  above,  from  the  lower  ribs,  and,  below,  from  the 
crest  of  the  ilium ;  and  the  tendon  of  the  transversalis  muscley 
or  the  fiMcia  lumborum,  is  exposed. 

The  iumbar  aponeuroiiSf  or  fiueia  lumborum^  which  is  the  Lumbar 
posterior  aponeurosis  of  attachment  of  the  transversus  abdo«^^°^' 
minis  muscle,  occupies  the  uiterval  between  the  last  rib  and 
the  crest  of  the  ilium.    It  is  fixed,  above,  to  the  lower  border 
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of  the  tvrelflh,  and  to  the  tips  of  the  two  last  ribs,  and  it  is 
continuous,  in  the   interval   betfreen  the  ribs,  with  the  thin 
aponeurosis  between  the  intercostal  muscles ;  below,  it  is  united 
to  the  crest  of  the  ilium,  in  front  of  the  erector  spins  muscle. 
The  cutaneous  surface  gives  attachment  to  the  internal  oblique 
muscle,  sometimes  to  the  external,  and  to  the  tendon  of  the 
latissimus  dor  si ;  and  perforating  it,  are  the  abdominal  portions 
of  the  last  dorsal   and  ilio-inguinal  nerves  from  the   lumbar 
plexus.     Each  of  these  nerves  then  gives   off  an  abdominal 
branch  that  runs  forwards  beneath  the  internal  oblique,  and  a 
cutaneous,  that  perforates  this  muscle,  as  before  seen ;  the  last 
dorsal  is  highest,  and  it  is  accompanied  by  a  branch  of  a  lumbar 
artery ;  in  the  interval  between  the  two  last  ribs,  is  the  eleventh 
dorsal   nerve,  with  its  artery,  but  they  are  superficial  to  the 
aponeurosis.     From  the  posterior  part  of  the  aponeurosis  two 
prolongations  are  given  off  to  connect  it  to  the  transverse  pro- 
cesses, and  to  complete  the  wall  of  the  abdomen ;  the  superficial, 
or  posterior  of  the  two  prolongations,  stronger  than  the  other, 
passes  backwards  beneath  the  erector  spinse  muscle ;  and  to 
follow  it  the  tendon  of  the  latissimus  is  to  be  divided  rather 
nearer  the  spinous  processes  of  the  vertebrae,  tlian  the  outer 
prominent  border  of  the  erector,  and  the  border  of  this  muscle 
IS  to  be  raised  from  a  tendinous  sheath  in  which  it  is  contained : 
in  doing   this,  the   cutaneous  branches  of  the  lumbar  nerves 
and  arteries  are  seen  to  perforate  this  sheath.     This  layer  of 
the  aponeurosis   is  now  observed  to  pass  back,  between  the 
quadratus  lumborum  and  erector  spinse  muscles^  to  join  the  tips 
of  the  transverse  processes' of  the  lumbar  vertebrae,  and  to  fill 
up  the  intervals  between  these  processes ;  it  is  connected  above 
to  the  last  rib,  and  it  unites  below,  in  the  interval  between  the 
last  lumbar  vertebra  and  crest  of  the  ilium,  with  the  ilio- verte- 
bral  ligament.      The  anterior,   or  deep  prolongation   of  the 
aponeurosis,  passes  on  the  abdominal  surface  of  the  quadratus 
lumborum  to  be  fixed  to  the  roots  of  the  transverse  processes, 
and  to  the  vertebrae ;  and  it  forms,  by  its  connection  to  the  last 
rib,  the  ligamentum  arcuatum  externum  ;  this  layer  is  brought 
into  view  by  cutting  through  the  prolongation  connected  to  the 
apices  of  the  transverse  processes,  rather  external  to  its  junc- 
tion with  them,  and  then  turning  up  the  outer  border  of  the 
quadratus  muscle  now  exposed ;  this  layer  is  very  thin,  and  it  is 
easily  torn   through.     The   quadratus  lumborum  and  erector 
spinas  muscles  are  thus  incased  in  sheaths  ;  that  for  the  quadra- 
tus being  formed^  on  the  side  of  the  abdomen,  by  the  deep  or 
anterior  prolongation  of  the  aponeurosis,  which  is  inserted  into 
the  roots  of  the  transverse  processes,  and,  behind,  by  the  other 
prolongation  to  the  apices  of  the  same  processes ;  whilst  the 
sheath  for  the  erector  spinae  is  formed,  on  the  one  side,  by  the 
prolongation  from  the  aponeurosis  to  the  apices  of  the  trans* 
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Terse  process,   and,  on   the  other,   or  behind,  by  the  united 
tendons  of  the  latissimus  and  serratus  inferior  muscles. 

Follow  the  spinal  accessory  nerve  into  the  substance  of  the  Dittec 
trapezius  inusde,  near  the  scapula,  and  trace  also  in  it  the^^^°' 
branches  of  the  cervical  plexus,  as  well  as  the  branches  of  the 
small  superficialis  colli  artery,  which  go  to  the  trapezius. 

The  spinal  accessory  nerve,  one  of  the  divisions  of  the  eighth  spinal 
pair,  after  perforating  the  sterno* mastoid  muscle  to  which  itMrT"' 
gives  branches,  enters  the  great  posterior  triangle  of  the  neck ;  Nenre. 
it  is  here  joined  by  a  branch  from  the  second  cervical  nerve^  and 
it  gives  a  branch  to  the  cervical  plexus.  The  nerve  now  crosses 
the  space  obliquely  downwards  and  outwards,  comes  into  con- 
tact with  the  trapezius  near  its  attachment  to  the  clavicle,  and 
it  passes  beneath  this  muscle  which  it  enters,  and  in  which  it 
distributes  its  filaments ;  some  of  these  ascend  to  the  upper 
part  of  the  muscle,  but  the  greater  number  descend  in  the 
direction  of  the  trunk  to  its  lower  border.  Beneath  the  tra- 
pezius this  nerve  unites  with  two  or  more  branches  of  the 
cervical  plexus,  derived  from  the  third  and  fourth  cervical 
nerves ;  and,  in  the  substance  of  the  muscle,  it  joins  with  some 
of  the  filaments  from  the  posterior  branches  of  the  spinal 
nerves. 

The  trapezius  may  now  be  removed  from  the  muscles  beneath,  diimc. 
and  thrown  to  the  spine ;  and  the  spinal  accessory  nerve  and  ^  ^' 
the  small  superficial  artery  may  be  cut  through.     Beneath  the 
muscle,  and  opposite  the  base  of  the  scapula,   are   the   two 
rhomboid  muscles;  and  to  dissect  these,  the  arm  and  scapula 
should  be  drawn  from  the  trunk.     The  levator  anguli  scapulae 
muscle,  to  be  also  examined  in  the  next  layer,  is  the  most  ex- 
ternal muscle  on  the  side  of  the  neck,  and  it  descends  to  the 
angje  of  the  scapula.     On  the  same  level  as  the  rhomboid,  but 
in  the  lumbar  region,  is  the  serratus  inferior  muscle ;  and  an 
aponeurosis  that  extends  upwards   from  it,  over   the  erector 
spinae,  is  not  to  boiramoved.'  Take  away  the  cellular  membrane 
from  behind  the  olavtcle,  and  from  the  side  of  the  neck,  beneath 
the  trapezius ;  and  the  posttf  tor  belly  of  the  omo-hyoid  musclci 
with  th^  traaairersaJts.  humorii  artery  and  vein,  and  the  supra- 
scapular neni(e«:  which  runi  along  behind  the  clavicle,  will  come 
into  view,;»!the  transversaiis  colli  artery  and  vein,  which  lie 
higher  in  the  neck,  will  be  also  seen ;  a  nerve  to  the  rhomboid 
muscle,   which  crosses    beneath   the  levator  anguli   scapula?^ 
giving  it  a  branch,  and  another  larger  one  for   the  serratus 
magnus  muscle,  will  be  perceived  to  perforate  the  substance  of 
the  posterior  scalenus  muscle. 

The  trapezius  conceals,  in   the  neck,  the  splenius  muscle,  ^p 
and  a  small  portion  of  the  compiexus  above  it ;  external  to  the  uonsor 
splenius,  the  levator  anguli  scapulae,  and  below  it,  in  the  re-^J^^" 
gton  of  the  back,  the  rhomboid  muscles,  and  a  small  part  of 
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the  serratus  posticus  superior  which  projects  above  them.  Below 
the  rhomboid,  it  lies  on  the  mass  of  the  erector  apinae  muscle» 
and  on  the  upper  part  of  the  latissimus  dorsi  muscle;   Dear 
the  scapula,  on  the  ribs  and  intercostal  muscles;  and,  on  the 
dorsum  of  this  bone,  on  the  supra-spinatus,  and  on  a  sinall 
portion   of  the  infra-spinatus  muscle.     The  branches  of   the 
spinal  nerves  perforate  this  muscle  near  its  attachment  to  the 
spines  of  the  vertebrae.     The  ligamentum  nucliie,  attached  to 
the  spines  of  the  cervical  vertebrsB,  is  now  exposed  by  the 
removal  of  the  muscle. 
Deep         The  latissimus  dorsi  lies  on  the  erector  spinse  near  the  spines 
tionVof  of  the  vertebrae ;  on  the  serratus  posticus  inferior,  on  the  lower 
tiMimu'i  ^^^^  ^"^  external  intercostal  muscles ;  on  the  serratus  magnus 
DonL     muscle^  on  the  inferior  angle  of  the  scapula,  and  the  teres  major 
muscle ;  and  it  crosses,  near  the  inferior  angle  of  this  bone,  a 
part  of  the  rhomboideus  major  muscle.    The  cutaneous  nerves 
are  seen  to  perforate  it,  like  the  trapezius. 
LiRa-         The  ligatnenium  nuchm  is  a  narrow  ligamentous   structure 
Nucha"  situated  in  the  cervical  region  between  the  trapezius  muscle  of 
each  side.    It  extends  from  the  tip  of  the  spinous  process  of 
the  sixth  cervical  vertebra  to  the  occipital  protuberance;  its 
superficial  fibres  are  the  strongest,  and  from  the  deep  surface 
processes  are  sent  down  to  be  attached  to  the  spines  of  the 
other  cervical  vertebrae,  above  the  sixth.    This  structure  serves 
as  a  partition  between  the  muscles  of  opposite  sides ;  in  some 
subjects  it  is  much  stronger  than  in  others. 
Second       The  rmudeeofihe  seotmd  layer  are  the  levator  anguli  acapulae, 
uSZa.  the  rhomboideus  major,  and  the  rhomboideus  minor. 
Levator      The  lewUor  anguli  saqndtB  wtusekj  situated  on  the  side  of 
sc"^\c  the  neck,  arises  by  tendinous  attachments  from  the  posterior 
Muacie.  tuberclcs  of  the  transverse  processes  of  the  four  or  five  upper 
^^^^'  cervical  vertebrae,  between  the  scalenus  posticus  in  front,  and 
the  splenius  colli  behind  it     The  fleshy  fibres,  which  socm  sue* 
ceed  to  the  tendons,  pass  downwards ;  and  they  unite  togetha 
to  form  a  roundish  muscle,  which  is  rather  flattened*  from 
iiu«r.    before  backwards,  in  its  lower  part,  and  is  inseried  into  the 
^^      outer  edge  of  the  base  of  the  scapula,  between  the  superior 
angle  and  spine,  or  down  to  the  attachment  of  the  rhomboideus 
Reu.     minor  muscle.     The  muscle  is  covered  by  the  trapezius,  and,  at 
^^^     its  origin,  by  the  stemo-mastoid ;  in  front  of  it  is  the  scalenus 
posticus.     The  outer  part  of  the  muscle  is  free  in  the  great 
triangle  of  the  neck ;  and  it  lies  on  the  splenius  colli,  and  cer* 
vicalis  ascendens  muscles ;  and  below  this  it  is  in  contact  with 
the  rhomboideus  minor.     The  rhomboid  branch  of  nerve  and 
the  posterior  scapular  artery  pass  beneath  it. 
Rbom.       The  rhomboideus  minor  muscle^  the  smaller  portion  of  the 
^n^  niass  of  muscle  opposite  the  base  of  the  scapula,  is  situated 
J^owie-  above  the  major.    It  arises  from  the  spinous  process  of  the 
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seventh  cervical  vertebra,  and  from  the  ligamentum  nuchse  ;  the 
fibres  pass  downwards  and  outwards,  parallel  to  those  of  the 
major,  but  separated  from  them  by  a  slight  interval,  to  be 
inieried  into  the  base  of  the  scapula,  opposite  the  spine  of  this  inser« 
bone* 

The  rhomboideus  major j  a  flat  and  thin  muscle,  arises  from  the  Rhom. 
spines  of  the  four  or  five  upper  dorsal  vertebrae,  and  from  the  major' 
interspinous  ligaments ;  the  fibres  have  the  same  direction  as  Mutcic. 
in  the  minor,  and  they  form  a  muscle  which  is  thicker  below  ^>'*sin. 
than  above,  and  is  inserted  into  the  inferior  angle  of  the  sea-  inser. 
pula,  and  also  into  its  base  for  a  short  distance ;  but,  above  this  ^^°'^' 
point,  the  fibres  are  connected  to  a  tendinous  arch  which  joins 
xht  bone,  near  its  spine,  and  is  connected  to  the  base  of  the 
scapula  by  a  thin  membrane ;  some  small  vessels  pass  between 
this  arch  and  the  bone.     Sometimes  this  arch  extends  but  a 
short  distance ;  and,  in  that  case,  the  muscular  fibres  are  in- 
serted into  the  base  of  the  scapula.     The  trapezius  covers  this  Rcia. 
muscle  above,  and  the  latissimus  below,  but  a  part  near  the  ^^°"** 
inferior  angle  of  the  scapula  is  subcutaneous  between  these  two 
muscles.     It  covers  the  ribs  and  intercostal  muscles ;  near  the 
spine  it  conceals  the  erector  spinas,  serratus  superior  and  splenius 
muscles,  but  these  are  more  fully  exposed  when  the  rhomboid 
are  divided. 

The  omo-hyoid  muscle  consists  of  two  fleshy  portions  or  bellies,  poste.. 
connected  together  by  a  tendon  beneath  the  sterno-mastoid ;  ^'en^ 
both  of  them  differ  in  direction  and  relations,   and  it  is  theo[^he 
posterior  which  crosses  the  great  posterior  triangle,  and  forms  hyoid  ' 
the  upper  boundary  of  the   space   containing  the  subclavian  *'"»*'*»• 
artery,  that  is  now  to  be  examined.     The  posterior  belli/  arises  origin. 
from  the  superior  costa  of  the  scapula,  close  behind  the  notch, 
and  also  from  the  ligament  that  converts   this  notch  into  a 
foramen,  the  serratus  magnus  lying  internal,  and  the  supra- 
spinatus  muscle  external  to  this  origin ;  the  fibres  form  a  thin 
riband-like   muscle  which  is   directed  forwards,  with  a  slight 
inclination  upwards,  to  the  clavicle,  and   it  crosses  over  the 
transversalis   humeri  artery,    and'  supra-scapular   nerve,   and 
brachial  plexus.     The  muscle  now  changes  its  direction,  and 
runs  forwards,  behind  the  clavicle,  to  the  anterior  border  of  the 
trapezius ;  at  this  point,  the  muscle  diverges  from  the  clavicle, 
crosses  the  lower  part  of  the  neck,  so  as  to  form  the  upper  and 
outer  boundary  of  the  S|)ace  in  which  the  subclavian  artery  is 
contained ;  and  it  joins  with  the  anterior  belly  beneath  the 
stcmo-mastoid  by  means   of  an   intervening   tendon.     In   itsincer. 
course  forwards,  behind  the  clavicle,  it  is  fixed  to  this  bone  by  ^'®°' 
a  prolongation  of  the  deep  cervical  fascia ;  it  lies  above  the 
transversalis  humeri  artery  and  vein,  and  is  partly   covered 
by  the  trapezius.     This  belly  is  crossed,  also,  by  the  external 
jugular  vein  and  transversalis  colli  artery. 
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Tmns-        The  transversalis  humeri  artery^  a  branch  of  the  subclavian, 
Humeri  ^^  he^ii  sceii,  already,  to  cross  the  clavicular  side  of  the  small 
Artery,  gpaco  that  cootains  the  third  portion  of  the  subclavian  artery ; 
the  remainder  of  the  artery  continues  outwards  and  backwards, 
along  the  posterior  surface  of  the  clavicle,  with  its  vein,  below 
the  omo-hyoid   muscle,  but  parallel  to  it ;   and,  near  the  in- 
sertion of  the  conoid  ligament,  it  descends  by  crossing  tlie  sub- 
clavius  muscle  and  this  ligament,  and  it  approaches  the  supra- 
scapular nerve.      It  now  passes  backwards,   with  the  nerve^ 
beneath  the  omo-hyoid  muscle,  to  the  notch  in  the  superior 
costa  of  the  scapula,  and  it  here  ends  by  dividing  into  the 
Supra,    supra-acromial  and  supra-scapular  arteries.     The  small  mpro' 
S^^ijf^  acromial  branch  perforates  the  attachment  of  the  tri^>ezius,  and 
it  ramifies  on  the  acromion,   to  anastomose   with   the  infra- 
acromial   branch   of   the   acromial   thoracic  artery  from  the 
Supra-    axillary.     The  supra-scapular  branch  enters,  above  the  notch, 
toSchf  ^"^0  ^^^  supra-spinal  fossa  of  the  scapula,  and  its  distribution 
to  the  supra-  and  iniiti-spinatus  muscles  will  be  dissected  with 
the  arm. 
Vein.         The  small  vein  that  accompanies  the  artery  has  the  same 
course  and  anatomy,  and  it  opens  into  the.  external  jugular 
vein,  as  this  is  enteriag  the  subclavian. 
supxa.        The  supra^scapular  nerve^  a  branch  of  the  brachial  pleaus, 
g^^^  arises  firom  the  trunk  formed  by  the  Ainioa  of  the  fifth  and 
sixth  cervical  nerves,  and  opposite  the  outer  border  of  the 
anterior  scalenus  muscle.    It  runs  downwards  and  backwards, 
behind  the  transversalis  humeri  artery,  and  at  a  distance  fran 
it ;  and,  passing  outwards,  behind  the  brachial  plexus,  it  tonnes 
into  relation  with  the  artery  which   it  accompanies,  beneath 
the  omo-hyoid  muscle,  to  the  notch  in  ihe  superior  costa  of  the 
scapula  :    the  nerve  then  enters   the    supva^spinal  fossa,   faj 
passing  beneath  the  ligament,  to  terminate  in  tlie  musdes  on 
the  dorsum  of  the  scapula,  as  the  artery,  and  it  will  be  examiiied 
with  this  vessel. 
Trans.        The  transvcrsolis  colii  arteryy   another  branch  of  the  aub- 
cour'"  clavian,  was  seen  in  the  great  triangle  of  the  neck  afksr  it  passed 
Artery,  from  beneath  the  sterno^mastoid ;  and  it  crossed  the  ap«c  of 
the  clavicular  portion  of  this  space.     The  artery  now  runs  out- 
wards across  the  neck,  and  over  the  scaleni  muscles  and  brachial 
plexus,  but  higher  up  than  the  transversalis  humeri ;  and>  luider 
cover  of  the  trapezius,  it  divides,  near  the  lower  part  of  the 
levator  anguli  scapulae,  into  the  superficialis  colli,  and  posterior 
Super-    scapular  arteries.     The  superfieialUcoUi  branchy  which  has  been 
c^i^    divided  in  reflecting  the  trapezius,  gives  many  branches  to  the 
branch,  oellular  membrane  and  glands  in  the  triangular  space,  and  also 
to  the  levator  anguli  and  trapezius :  in  the  last  musde»  some 
of  these  anastomose  with  branches  from   the  occipital ;    and 
others  descend  to  the  acromion,  to  anastomose  with  the  infra- 
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acromial  artery.     The  posterior  scapular y  the  other  branch  of  pomc- 
division  o^  the  artery,  turns  beneath  the  levator  anguli  near  [^J^qiu 
Its  attachment  to  the  scapula;  it  then  descends  beneath  the*"^*^^- 
rhomboidei,  which  may  be  cut  to  see  it>  as  far  as  to  the  inferior 
angle  of  the  scapula;  and  it  ends  by  dividing  into  many  branches 
to  supply  the  serratus  magnus  and  teres  muscles,  and  to  anasto- 
mose with  some  of  the  posterior  branches  of  the  intercostal 
arteries.    On  the  inferior  angle  of  the  scapula,  it  anastomoses 
also  with  branches  of  the  dorsal  artery  of  the  subscapular. 

The  veiny  with  this  artery,  has  the  same  name  as  it ;  it  crosses  Vcin. 
the  posterior  triangle  in  which  it  receives  branches,  and  it  opens 
into  the  external  jugular  vein  near  its  termination. 

The  nerve  to  the  rhomboid  muscle^  the  upper  and  smaller  of  i^cr?e 
the  two  nerves  that  perforate  the  posterior  scalenus  muscle,  is  Ktm- 
given  off  from  the  fifth  or  the  fourth  cervical  nerve  before  tt  ^^j^, 
joins  with  the  other  nerves  in  the  plexus.     It  passes  through 
the  substance  of  the  scalenus  posticus  muscle,  and,  at  its  external 
margin^  it  tarns  outwards  and  backwards  beneath  the  levator 
anguli  muscle^  to  which  it  gives  one  or  two  filaments ;  it  now 
enters  beneaUi  the  riiomboid  muscles,  and  it  ends  in  these: 
some  of  the  filaments  can  be  traced  to  the  lower  part  of  the 
rhomboideus  major.    Besides  the  branch  to  the  levator  anguli  To  th* 
from  the  rhomboid  nerve,  this  musde  receives  small  ^laments  ]SS^ 
from  the  cervical  f^ezus,  which  enter  it  at  different  heights. 

The  nerve  io  the  eerraiue  maffnue  muechy  larger  than  that  to  Nerre  to 
the    rhomboid)   is  formed  by   filaments   fh>m  the  fifth  and^JlfJ^ 
sixth  oewical  nerves  in  the  scalenus  muscle ;  the  nerve  per-  "'^Knus 
forates  the  muscle  lower  down  than  the  rhomboid  branch,  it    ""^ 
descends  behind  the  brachial  plexus,  and  crosses  the  omo>hyoid 
muscle  to  reach  the  superior  costa  of  the  scapula  and  the  ser- 
ratus magnus  nroscfte;   it  next  continuiBs  along  the  axillary 
sarfiMeof  this  muscle,  distributing  filaments  to  it,  which  extend 
to  near  its  lower  border :  these  are  traced  in  the  axilla.     When 
the  nerve  comes  into  contact  with  the  muscle,  it  gives  some 
large  branches  to  its  upper  part 

ELeAect  the  rhomboidei  towards  the  spine,  dividing,  at  theDisscc 
same  time,  the  nrteries  and  nerve  that  enter  it ;  remove  some  ^^^' 
csellular  membrane  from  a  small  thin  muscle^^^the  serratus 
poaticnis  superior,  —  which  is  beneath  the  rhomboid ;  the  ser- 
ratus posticus  inferior,  below,  is  previously  dissected^  together 
with  the  vertebral  aponeurosis  between  the  two.  Beneath  the 
serratus  saperior  is  the  splenius  muscle,  which  appears  above  it, 
and  will  bie  aflerwards  seen  by  dividing  the  serratus.  The 
posterior  surface  of  the  serratus  magnus  will  be  exposed,  be- 
neath the  scapula,  by  removing  a  dense  fascia. 

In  the  third  layer  are  the  serratus  posticus  superior  and  in-  Third 
ferior  muscles,  with  the  splenius  muscle,  which  is  divided  into  s^*^. 
splenius  capitis  and  splenius  collL 
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8«rr«ti        The  serrati  postici  muscles  of  this  layer,  named  from  their 
Siusciei.  serrated  attachments  to  the  ribs,  are  very  thin ;  the  upper  one 
is  connected  to  the  superior^  and  the  lower  one  to  the  inferior, 
ribs. 
scrr«tu«      i^hg  serratus  posticus  superior  arises  from  the  h'gamentom 
rior.       nuchae,  and  from  the  spinous  processes  of  the  seventh  cervical, 
Origia   and  of  the  two  or  three  upper  dorsal  vertebrs,  by  an  apo- 
neurosis which  occupies  half  the  muscle.     The  fleshy  fibres 
which  succeed  are  directed  downwards  and  outwards,  and  they 
t\SS''     ^*'®  ^^^^^^^  by  ^^*P8  to  the  second,  third,  and  fourth  ribs,  ex- 
Reu"-     temal  to  their  angles.     It  is  covered  by  the  rhomboidei,  by  the 
4ioiw.      levator  an^uii  scapulae,  and  by  the  serratus  magnus,  which  is 
continued  backwards  and  conceals  the  muscle  when  the  scapula 
is  carried  nearer  the  spine ;  it  covers  part  of  the  splenius,  tlie 
ribs,  and  some  of  the  intercostal  muscles, 
kfferior*      ^^^  serrcUus  posticus  inferior  occupies  the  lumbar  region;  it 
'  is  a  wider  muscle  than  the  upper,  and  its  aponeurosis  of  attach- 
ment is  so  closely  united  to  that  of  the  latissimua  dorsi,  that 
Origin,    they  cannot  be  separated.     Its  origin  is  by  an  aponeurosis  from 
the  spines  of  the   two  last  dorsal  and  the  three  first  lumbar 
vertebrae ;   the   fleshy  fibres  directed   upwards   and  forwards, 
in»er-     form  Wide  processes  which  are  inserted  into  the  lower  borders 
of  the  four  last  ribs,  in  front  of  their  angles.    The  size  of  these 
processes  decreases  from  above   downwards,   but   the  extent 
Reia*     forwards  on  the  rib  increases.     The  muscle  is  covered  by  the 
**®"*'     latissimus  with  which  its  tendon  is  united,  and  it  lies  on  the 
mass  of  the  erector  spinas  muscle,  between  the  spines  of  the 
vertebrae  and  the  angles  of  the  ribs.     The  last  ribs  and  inter- 
costal muscles  are  covered  also  by  it. 
verte.        The  Vertebral  aponeurosis  is  the  fibrous  expansion  which  ex- 
Aponeii. tends  upwards  from  the  inferior  serratus;  and  the  fibres  of 
xoaii. ,    ^]iich  it  is  composed  are  mostly  longitudinal,  though  some  9Xt 
transverse.     It  is  attached,  internally,  to  the  spines  of  the  ver- 
tebrae ;  externally,  to  the  angles  of  the  ribs ;  and  it  confines  the 
erector  spinse  in  the  vertebral  groove.     This   aponeurosis  Js 
united,  below,  to  the  upper  border  of  the  serratus  inferior;  but, 
above,  it  is  continued  beneath  the  serratus  superior,  and  it  binds 
down  the  splenius:  occasionally,  it  is  joined  to  the  upper  serratus* 
The  upper  part  of  this  aponeurosis  and  the  superior  serratus 
muscle  are  to  be  taken  away  to  see  the  splenius. 
5nienjui      The  splenius  muscle  is  flat  and  rather  wide,  and  it  is  placed 
"**^  *^*  in  the  cervical  region ;  it  is  single,  below,  at  its  attachment  to 
the  spines  of  the  vertebrae,  but  it  is  bifid  above,  and  forms  the 
splenius  capitis,  and   the  splenius  colli  muscles:    these  V^ 
Origin,   named  from  their  points  of  insertion.    The  origin  of  the  muscle 
is  from  the  spines  of  the  four  or  five  upper  dorsal  vertebra* 
from  that  of  the  seventh  cervicaU  and  from  the  iigamentuin 
nuchae,  as  high  as  the  third  cervical  vertebra:  the  lower  attach* 
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ment  is  the  most  tendinous.    The  fibres  run  upwards  and  for- 
wards, and  they  form  a  flat  muscle  which,  at  first  single,  soon 
divides  into  two  portions  ;  —  the  upper,  splenius  capUiSf  almost  spteniu* 
Tertical  in  direction,  and  the  largest,  ascends  to  tlie  mastoid    ''^^"' 
process  of  the  temporal  bone  to  be  inserted  into  the  posterior  inser. 
part  of  this  process,  and  into  the  outer  part  of  the  superior  ^^^ 
transverse  ridge  of  the  occipital  bone  and  the  rough  space 
below  it :  this  insertion  lies  beneath  the  stcrno-mastoid  muscle. 
The  lower  portion,  splenitis  eolii^  smaller  than  the  upper,  and  spieniut 
separated  from  it  by  a  slight  interval,  winds  outwards  round  the  ^^^  * 
other  muscles  of  the  neck,  and  it  is  inserted^  by  tendinous  por-  inter- 
tions,  into  the  posterior  tubercles  of  the  transverse  processes  ^^^ 
of  the  three  superior  cervical  vertebrae,  with  the  tendinous  pro- 
cesses of  the  levator  anguli  scapulae  in  front,  and  those  of  the 
transversalis  colli  muscle  behind.     The  muscle  is  covered  above  Reuu 
by  the  trapezius,  but  the  serratus  superior  and  rhomboidei  ^^^"^ 
muscles  separate  it  firom  this  muscle  lower  down  in  the  neck ; 
the  cranial  insertion  is  covered  by  the  sterno^mastoid,  and  the 
cervical  by  the  levator  anguli  scapulae  muscle.     It  lies  on  the 
complexus  which  ascends  above  its  upper  border,  on  the  trans« 
versalis  colli,  trachelo-mastoid,  and  longissimus  dorsi  muscles 
which  belong  to  the  next  layer. 

The  posterior  surface  of  the  serratus  magnus  muscle  is  now  serntu» 
perceived  to  be  in  relation  with  the  ribs,  and  also  with  the  "*^°"'* 
scapula,  in  consequence  of  the  folding  of  the  muscle  between 
its  origin  and  insertion.     The  anterior  surface  is  seen  in  the 
axilla.     The  serratus  posticus  superior  is  partly  covered  by  this 
muscle,  when  the  scapula  is  carried  backwards. 

The  next  layer  of  muscles  is  much  more  difficult  to  dissect  Dissee. 
than  either  of  the  preceding,  since  the  muscles  are  more  ^^°^ 
numerous  and  less  distinct.  There  is  so  much  variation  in  the 
attachment  of  the  tendons  of  insertion  of  this  layer,  that  their 
relative  anatomy  with  reference  to  vessels,  nerves,  and  other 
muscles,  and  the  capability  of  readily  recognising  and  dissect- 
ing them,  are  the  chief  points  worthy  the  attention  of  the  dis- 
sector. To  expose  the  fourth  layer,  divide  the  splenius  near  its 
attachment  to  the  spines  of  the  vertebrae,  and  throw  the  muscle 
outwards ;  do  the  same  with  the  serratus  inferior,  and  remove 
the  vertebral  aponeurosis.  Clean  away  the  cellular  membrane 
from  the  surface  of  the  erector  spinas  muscle,  and  from  its 
tendons  which  are  attached  to  the  ribs.  The  muscular  mass  of 
the  erector  spinae  is  single  below,  and  it  is  situated  on  the  side 
of  the  spine,  in  the  interval  between  the  spinous  and  transverse 
processes ;  but  opposite  the  last  rib  a  cellular  interval  begins 
to  separate  it  into  an  outer  portion,  —  the  sacro-lumbalis ;  and 
an  inner,  —  the  longissimus  dorsi ;  some  small  branches  of  the 
intercostal  vessels  and  nerves  appear  in  this  cellular  interval. 
Between  the  spines  of  the  vertebrae  and  the  longissimus^  in  the 
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dorsal  region  only,  is  a  thin  muscular  fasciculus,  which  lies  on 
the  longissimus,  and  is  called  the  spinalis  dorsi.  Separate  this 
small  muscle  from  the  rest,  by  beginning  about  its  centre,  and 
continue  the  separation  downwards,  through  the  aponeurosis  of 
origin  common  to  it  and  the  longissimus  ;  turn  it  aside  over  the 
spines  of  the  vertebrse :  next  separate  die  sacro-lumhalis,  on 
the  outer  side,  from  the  longissimus,  by  carrying  the  knife  up- 
wards in  the  cellular  interval  between  the  two^  and  leave  uncut 
some  of  the  branches  of  vessels  and  nerves  that  appear  in  this 
space.  If  the  sacro-lumbalis  be  well  turned  out,  a  series  oi 
muscular  processes  —  the  musculus  accessorius) — are  seen  to  pass 
from  the  angles  of  the  ribs  to  it ;  and,  at  the  same  time,  the 
thin,  flat,  external  processes  of  insertion  of  the  longissimus  are 
exposed  beneath  the  sacro-lumbalis.  Follow  the  accessorius  up 
into  the  neck,  where  it  receives  the  name  of  oervicalis  ascendens. 
Isolate  now  the  longissimus  from  the  muscles  on  the  inner  side ; 
*—  the  sacro-lumbalis,  on  the  outer,  having  been  removed  from  it 
— by  separating  it  from  the  spines  of  the  vertebuBe,  close  to  which 
it  lies ;  on  its  inner  side  it  is  attached  by  small  tendons  to  the 
transverse  processes  of  all  the  dorsal  and  lumbar  vertebrs;  and 
to  see  the  lowest  of  these,  it  will  be  necessary  to  cut  through 
the  attachment  of  its  cutaneous  aponeurosis  to  the  lower  dorsal 
and  lumbar  spines.  These  tendons  end,  above,  at  Ihe  transverse 
process  of  the  first  dorsal  vertebra ;  but  the  muscle  is  continued 
mto  the  neck  by  a  fleshy  portion,  which  is  more  or  leas  united 
to  the  muscular  flbres  of  the  longissimus,  is  single  below,  like 
the  Bplenius,  and  it  is  also  divided  above,  like  it,  into  a  portion 
for  the  head,  —  the  trachelo-mastoid ;  and  one  for  the  neck,  — * 
the  transversalis  colli  muscle.  To  the  inner  side  of  the  longissi- 
mus  and  its  prolongation,  in  the  region  of  the  nedc,  is  the 
large  complexus  muscle,  whose  flbres  are  directed  upwards  and 
inwards  to  the  occipital  bone;  and  to  the  inner  side,  below, 
is  the  multifidus  spinte  muscle,  with  the  internal  branches  of 
the  dorsal  and  lumbar  arteries  and  nerves.  The  outer  portions  of 
insertion  of  the  muscle  have  been  dissected.  The  vessels  and 
nerves  of  the  back  are  to  be  examined  with  this  layer  of  musdes. 
Fourth  I  The  fmtrth  layer  of  the  muscles  of  the  back  consists,  for  the 
^Sc\L  ™<^^  pAi*^  of  the  large  erector  spinae  muscle  that  occupies  the 
'  vertebral  groove,  and  divides  into  sacro-lumbalis,  and  longissimus 
dorsi ;  the  former  of  these  two  has  an  accessorius  muscle  which 
is  continued  into  the  neck  as  the  cervicalis  ascendens,  and  the 
longissimus  divides,  above,  into  the  trachelo-roastoid  and  trans- 
versalis colli.  In  this  layer,  too,  is  the  spinalis  dorsi,  close  to 
the  spines  of  the  dorsal  vertebrse  ;  and  in  the  neck  is  the  com- 
plexus muscle. 
spioaiu  The  spinalis  dorsi,  the  thinnest  of  the  muscles  of  this  layer, 
§^j^  is  found  only  in  the  dorsal  region,  and  it  is  placed  by  the  sides 
Origin,   of  ^^0  spines  of  the  dorsal  vertebrse.    It  is  fixed,  bdiow,  by 
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tendinous  processes,  whidb  are  continuous  with  the  aponeurosis 
covenng  the  longtssimus,  to  the  spines  of  the  two  or  three  last 
dorsal,  and  the  two  first  lumbar  vertebrae  ;  the  fibres  ascend  on 
the   side  of  the  spines;    they  form   arches  whose   concavity 
is  directed  inwards,  and  they  are  inserted  by  tendinous  pro-  inwr. 
cesses  into  the  spines  of  the  dorsal  vertebrse,  as  high  as  the  '^^« 
first.     It  is  covered  by  the  latissimus  dorsi  and  trapezius ;  and  Reu- 
it  lies  on  the  longissimus  dorsi  muscle.  ^^°^ 

The  eredor  spnue  is  the  muscular  mass  that  occupies  the  Erector 
vertebral  groove  of  each  side;  it  is  single  below,  but  divided  into  IfwTte. 
separate  portions  above  ;  and  it  is  aponeurotic  on  its  cutaneous 
surface,  near  the  sacrum.  Tlie  superficial  muscular  fibres  arise  origin. 
from  the  cutaneous  aponeurosis  which  is  fixed,  in  the  middle 
line,  to  the  spines  of  all  the  lumbar,  and  of  the  two  or  three 
last  dorsal  vertebrae,  to  their  supra-spinous  ligaments,  and  to 
the  processes  on  the  sacrum  corresponding  to  the  spinous  pro- 
cesses of  the  other  vertebrae  ;  on  the  outer  side,  it  is  connected 
to  the  posterior  third  of  the  crest  of  the  ilium,  and  to  the  pro- 
cesses on  the  beck  of  the  sacrum,  which  are  analogous  to  the 
transverse  processes  of  the  vertebrae:  this  attachment  on  the 
outer  side  corresponds  to  the  insertion  of  the  gluteus  maximus. 
The  deep  fibres  of  the  muscle  arise  also  from  the  posterior 
siirfaee  cf  the  sacrum,  in  the  interval  between  the  two  rows  of 
the  processes  which  are  analogous  to  the  spines  and  transverse 
jH'Ocesses  of  the  other  vertebrae,  firom  the  sacro-iliac  ligaments, 
and  from  the  posterior  part  of  the  iliac  crest.  The  fibres  as- 
cend and  form  a  thick  muscle  which  divides,  about  opposite  the 
last  rib,  into  the  sacro-lumbalis  and  longissimus  dorsi  muscles, 
whi<^  ascend,  side  by  side,  to  their  insertions. 

The  mer^kumbaUs  muscle,  which  is  smaller  than  the  otliersacro. 
portion  into  which  the  erector  spinae  divides,  and  the  cutaneous  Jj^f^*' 
ro oscular  fibres  of  which  extend  lowest  down,  ends  in  a  series 
of  fbit  tendons  which  are  connected  together  by  their  margins, 
and  are  inserted  into  the  angles  of  the  six  or  seven  lower  ribs.  imer. 
The  tendons  which  are  inserted  into  the  angles  of  the  ribs  above  ^^' 
this  psint  are  smaller  than  the  others,  and  they  are  connected 
to  the  fleshy  and  tendinous  bundles  of  the  musctdus  accessorius  Accef- 
€ui  saera4umbalemy  which  commences  at  the  angles  of  the  ribs  *SLc^ 
internal  to  the  tendons  of  insertion  of  the  sacro-lumbalis ;  and 
its  fibres,  after  passing  over  one  or  two  intercostal  spaces,  end 
in  the  tendons  which  are  inserted  into  the  angles  of  the  upper 
ribs,  in  a  line  with  those  of  the  sacro-lumbalis  muscle,  and  the 
upper  tendon  is  inserted  into  the  transverse  process  of  the 
seventh  cervical  vertebra.     The  small  muscular  slip  that  con- 
tinues the  accessorius  into  the  neck  is  the  cervicalis  (xscendens  cerrica. 
muscle.     It  arises  by  tendinous  processes,  internal  to  those  of |!**^, 
the  accessorius,  but  more  or  less  united  with  them,  from  the  mukic. 
angles  of  the  sixth,  fifth,  fourth,  and  third  ribs ;  and  it  is  inserted  ^^J^ 
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into  the  same  number  of  the  transverse  processes  of  the  vertebra? 
of  the  neck,  external  to  the  transversalis  colli  and  complexus 
muscles. 
Longif.       The  longissimus  dorsi,  the  remaining  portion  into  which  the 
i^,!^'     erector  spinae  divides,  is  situated  nearer  the  middle  line  of  the 
Muscle,  body  than  the  sacro-lumbalis,  and  it  is  also  larger  than  it.     As 
the  muscle  ascends  to  the  upper  part  of  the  thorax,  it  becomes 
inser.     small  and  pointed,  and  it  is  inserted^  externally,  by  flat  thin 
^^^^      processes  which  are  attached  to  the  ribs,  between  their  tubercle 
and  angle,  except  to  about  the  three  or  four  upper,  and  the  two 
lower ;  and  internally  it  gives  off  round  tendons  which  are  con- 
nected to  small  roundish  bundles  of  muscular  fibres,  and  are 
inserted  into  the  transverse  processes  of  all  the  lumbar,  and  all 
the  dorsal  vertebrae.    The  portion  of  muscle  that  continues  the 
longissimus  into  the  neck,  is  connected,  at  its  origin,  to  the 
fibres  of  this  muscle,  and,  like  the  splenius,  it  is  single  below,  but 
divided,  above,  into  two  muscles, — the  transversalis  colli  and 
Trans-    trachelo-mastoid.     The  transversalis  colli  muscle  arises  from  the 
coiir'^   transverse  processes  of  the  sixth,  fiflh,  fourth,  and  third  dorsal 
Miucie.  vertebrae  by  long  tendinous  attachments,  to  which   the  mus* 
Origin,   cular  fibres  succeed,  and  form  a  thin  muscle  that  is  united,  at 
first,  with  the  trachelo-mastoid,  but  it  is  separate  from  that 
Inser.    musclc  above  ;  and  it  is  inserted  into  the  posterior  tubercles  of 
^^"*      the  transverse  processes  of  the  cervical  vertebrae,  except  the 
last  and  first.    The  tendons  of  origin  of  this  muscle  cross  those 
of  insertion  of  the  longissimus ;  and  in  the  neck  the  muscle  is 
placed  between  the  complexus,  internally,  and  the  levator  anguli 
Trache-  and  splcnius  muscles,   externally.     The  traehelo'tnastoid^  the 
told  "^   other  muscle  of  prolongation  to  the  longissimus,  is  situated  In- 
Muscle,  ternal  to  the  transversalis  colli.    It  arises^  in  common  with  the 
Origin,   ^i^unsversalis,  from  the  transverse  processes  of  the  dorsal  ver- 
tebrae ;  and,  in  the  cervical  region,  it  has  a  separate  attachment, 
by  distinct  tendons,  to  the  transverse  processes  of  the  four  last 
cervical  vertebrae.    The  fibres  ascena  with  a  direction  back- 
wards, and  they  form  a  thin  muscle  which  is  placed  between  the 
Inser-     complexus  and  transversalis  colli ;  and  it  is  inserted,  by  a  tendon, 
^^'      into  the  occipital  bone,  behind  the  mastoid  process  of  tlie 
temporal,  and  beneath  the  sterno-mastoid  and  splenius  muscles. 
Reia-         In  the  lumbar  region,  the  erector  spinae  is  covered  by  the 
ofthe     latissimus  dorsi,  and  inferior  serratus  muscle.     It  lies  on  the 
Erector  transverse  processes ;  and  it  is  contained  in  a  sheath  formed, 
fniTiu    before,  by  the  prolongation  of  the  lumbar  aponeurosis,  which 
aUooff.^'  &^^  ^^  ^^^^  apices  of  the  transverse  processes,  and,  behind,  by 
the  tendons  of  the  latissimus  and  inferior  serratus.     In  the 
back,  the  divisions  of  the  muscle,  viz.  the  sacro-Iumbalis  and 
longissimus  dorsi,   are  covered  by   the]  trapezius,  latissimus^ 
rhomboidei,  splenius,  and  serratus  posticus  superior ;  and  by  the 
vertebral  aponeurosis,  which  is  connected  to  the  spines  and 
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angles  of  the  ribs,  and  confines  the  muscles  in  the  vertebral 
groove.  These  muscles  lie  in  the  vertebral  groove,  and  conceal 
the  ribs,  intercostal  muscles,  and  levatores  costarum  muscles*. 
Between  the  contiguous  borders  of  the  sacro-lumbalis  and  longis« 
simus,  appear  the  cutaneous  nerves  and  arteries  of  the  intercostals; 
and  between  the  longissimus  and  spines  of  the  vertebrae  are  the 
multifidus  spinfle  and  serai-spinalis  muscles^  with  other  branches 
of  the  nerves  and  arteries.  The  prolongations  of  these  muscles 
into  the  neck  are  covered  by  the  trapezius  and  splenius,  and 
partly  by  the  levator  anguli  scapulae.  The  cervicahs  ascendens 
is  attached  below  the  splenius  colli,  and  these  two  muscles  form 
the  most  external  layer  of  the  muscles  close  behind  the  levator 
anguli,  or  internal  to  it ;  next  to  these,  or  nearer  the  middle 
line,  are  the  transversalis  colli,  and  trachelo-mastoid  muscles» 
which  lie,  at  their  insertion  into  the  transverse  processes,  be- 
tween the  complexus,  behind,  and  the  cervicalis  ascendens  and 
splenius,  on  the  outer  side*  The  insertion  of  the  trachelo- 
mastoid  into  the  occipital  bone  is  beneath  the  splenius  and 
sterno-mastoid,  and  it  is  crossed  by  the  occipital  artery.  Turn 
outwards  the  prolongations  of  the  erector  spinas  to  tlie  neck,  to 
see  the  complexus  muscle. 

The  complexus  muscle^  situated  in  the  cervical,  and  in  the  com.  \ 
upper  part  of  the  dorsal  region,  converges  to  the  one  of  the  op-  ^u.^ 
posite  side  near  the  head,  but  a  considerable  interval  separates 
t/iem,  below.     The  lower  portion  of  the  muscle,  narrow  and 
pointed,  arises  by  tendons  which  are  often  united  with  those  of  origin, 
the  transversalis  colli,  from  the  transverse  processes  of  the  five 
or  six  upper  dorsal  vertebrae,  from  the  transverse  and  articular 
processes  of  the  last  four  or  five  cervical  vertebrae,  and  fre- 
quently from  the  spinous  processes  of  the  last  cervical,  and  of 
the  two  upper  dorsal  vertebrae.    From  the  tendons  of  origin  the 
fibres  pass  upwards  and  inwards,  the  inferior  more  vertically 
than  the  superior,  to  form  a  flat  thick  muscle  which  is  t7i«erfec/ inger.; 
into  an  impression  on  the  occipital  bone,  between  the  superior  ^'°"' 
and  inferior  curved  lines,  and  external  to  the  vertical  crest  of 
this  bone*     The  fibres  from  the  lower  transverse  processes  form 
a  small  muscle,  —  the  biventer  cervicis,  —  which,  tendinous  in  Biventer 
the  middle^  and  fleshy  at  each  extremity,  is  situated  along  the  cervicu. 
inner  side  of  the  complexus  ;  and  it  is  inserted  into  the  occipital  in>er- 
bone,  internal  to  the  other  fibres.    The  complexus  is  covered,  ^*^' 
above,  by  the  trapezius  and  occipital  artery,  below  that,  by  the  uon& 
trachelo-mastoid,  transversalis  colli,  and  splenius*     The  inner 
edge  is  in  contact  with  the  ligamentum  nuchae,  and  spines  of 
the  vertebrae,  which  separate  it  from  the  one  on  the  opposite 
side;   but,  in   the  dorsal  region,   the   semi-spinalis  colli   and 
multifidus  spinas  intervene  between   it  and  the   spines.     The 
outer  border  is  in  contact  with  the  muscles  before  seen  to  be 
inserted  into  the  transverse  processes  of  the  cervical  vertebrae ; 
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but  above  the  transverse  process  of  the  second  it  is  free  from 
these  muscles.  About  the  centre  of  the  cutaneous  sur^Kse 
of  the  muscle  is  a  tendinous  intersection ;  and  the  posterior 
branches  of  the  second,  third,  and  fourth  cervical  nerves  per- 
forate the  muscle,  and  appear  on  this  surface.  Cut  across  the 
complexus  near  its  insertion  into  the  occipital  bone,  as  well 
as  its  origin  from  the  spines  of  the  vertebrae,  and  turn  the 
muscle  outwards  with  care  ;  numerous  nerves  and  vessels,  with 
much  dense  cellular  membrane,  are  found  beneath  the  muscile ; 
and  when  the  cellular  membrane  is  removed,  the  muscle  may 
be  observed  to  cover,  near  the  occipital  bone,  the  small  recti 
and  obliqui  muscles;  below  this  it  conceals  the  semi-spinalis 
colli  and  dorsi  muscles,  and  the  plexus  of  nerves  formed  by  the 
posterior  branches  of  the  three  first  cervical  nerves,  together 
with  the  deep  cervical  artery. 
nisiec-  The  nerves  and  vessels  of  the  back  are  perceived  by  remoTing 
^'°"'  only  some  cellular  membrane.  In  the  dorsal  and  lunabar 
regions,  the  nerves  will  be  found  with  their  accompanying 
vessels  between  the  transverse  processes  and  the  tendons  at- 
tached to  them ;  since  the  posterior  branches  of  the  spbal 
nerves,  which  supply  this  part,  pass  directly  backwards,  between 
the  transverse  processes,  from  Uie  trunk  of  the  nerve  that  Uea 
in  the  intervertebral  foramen  :  follow  the  external  and  intemd 
divisions  of  a  few  of  these  branches.  In  the  sacral  region  they 
will  be  found  coming  through  the  posterior  foramina  in  the 
sacrum  into  the  substance  of  the  erector  spinas ;  and  in  the  cer- 
vical region  there  is  a  marked  exception  to  the  distribution  of 
the  nerves  in  the  other  regions ;  for  the  branch  of  the  first  or 
sub-occipital  nerve  lies  in  the  triangolar  apace  between  the 
recti  and  obliqui  muscles,  in  a  quantity  of  cellular  memblane^ 
from  which  it  is  difficult  to  separate  it ;  and  it  leaves  the  canal 
by  crossing  the  posterior  arch  of  the  atlas.  The  posterior  bnmch 
of  the  second  appears  above  the  arch  of  the  second  vertebra, 
and  it  turns  upwards  over  the  inferior  oblique  muscle,  and 
through  the  complexus.  The  remaining  branches  of  the  cervical 
nerves  lie  either  on  the  semi-spinalis  muscle,  on  which  they 
form  a  plexus,  or  in  its  fibres. 
Kerrei.  The^r^^  or  sub'oecipUal  nerve  forms  a  ganglion  on  the  pos- 
sub-  terior  arch  of  the  first  vertebra,  and  from  it  are  given  off  an  an- 
vllft.  terior  and  a  posterior  branch :  the  anterior  passes  forwards  to 
Anterior  join  the  cbrvical  plexus;  but  the  pofierior  is  directed  back- 
^^^'  wards  over  the  arch  of  the  atlas,  and  beneath  the  vertebral 
rior.|  artery,  and  it  appears  in  the  triangular  interval  between  the 
recti  and  obliqui  muscles,  af\er  perforating  the  ligament  between 
the  atlas  and  occipital  bone.  In  the  area  of  this  space  the  nerve 
is  enveloped  in  the  dense  cellular  membrane,  and  it  divides  into 
many  branches ;  two  or  more  of  these  pass  downwards  and  out- 
wards, and  divide  into  filaments  to  supply  the  two  oblique  mus* 
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cles ;  another  large  branch  is  directed,  upwards  and  inwards, 
orer  the  surface  of  the  rectus  major  muscle  which  it  supplies 
with  branches,  and  it  ends  in  the  rectus  minor  muscle:  the 
recti  may  have  other  small  branches  from  the  divisions  of  the 
nerve.  The  branch  of  the  nerve  to  the  complexus  muscle  is 
long  and  slender,  it  turns  over  the  superior  oblique  muscle,  as- 
cends to  the  under  surface  of  the  complexus,  and  it  is  distri- 
buted to  it  near  its  occipital  attachment.  Another  long  filament 
passes  downwards  either  over  or  through  the  inferior  oblique 
muscle,  to  join  the  posterior  branch  of  the  second  cervical,  in 
the  posterior  cervical  plexus.* 

The  second  cervical  nerve  resembles  the  first  in  its  arrange-  second 
ment,  since  it  forms  a  ganglion  on  the  upper  surface  of  the  axis  Kerrc. 
or  second  vertebra,  from  which  an  anterior  and  a  posterior 
brandi  proceed.     They  both  perforate,  separately,  the  ligament 
between  the  vertebrae,  and  diverge  from  each  other ;  the  liga- 
ment may  be  partly  removed,  on  one  side,  to  see  the  ganglion 
and  its  branches.     The  anterior  branch  turns  forwards  between  Anterior 
the  transverse  processes  of  the  atlas  and  axis  to  join  the  cer-  *>""*^*»- 
vical  plexus,  and  it  crosses  over  the  vertebral  artery,  but  beneath 
the  different  muscles  on  the  side  of  the  neck,  viz.  the   com- 
pJexos  tracheio-niastoid,  splenius  capitis,  levator  anguli  scapulae, 
and  the  first  inter-transversalis  muscle.     The  posterior  branch,  pocte- 
larger  than  that  of  any  other  of  the  cervical  nerves,  appears  be-  "^^' 
Jow  the  inferior  oblique  muscle,  it  next  turns  upwards  over  this 
muscle,  perforates  the  complexus,  and  the  occipital  attachment 
of  the  trapezius ;  and,  on  the  back  of  the  head,  it  takes  the  name 
of  great  occipital  nerve,  and  is  distributed  to  the  integuments 
of  the  scalp  with  the  occipital  artery.    As  the  nerve  winds  round 
the  inferior  oblique,  it  gives  a  branch  to  this  muscle ;  and  a 
larger  one  transversely  outwards,  through  the  substance  of  the 
complexus  which  it  supplies,  to  be  distributed  in  the  substance 
of  the  splenius  muscle :  this  branch  has  been  cut.     The  nerve 
is  connected  to  the  sub-occipital  by  the  branch  of  communica- 
tion sent  down  to  it ;  and  it  gives  another  branch,  beneath  the 
complexus,  to  unite  with  the  third  cervical  nerve  in  the  pos- 
terior cervical  plexus.     When  the  nerve  perforates  the  different 
muscles  to  become  cutaneous,  it  gives  them  some  branches. 

The  ihird'  cervical  nerve  leaves  the  spinal  canal,  like  all  the  Third 
other  cervical  nerves,  through  the  foramen  between  the  trans-  KerrlT' 
verse  processes,  imd  it  divides  into  an  anterior  and  a  posterior 

*  In  8  Tery  careful  dissection  of  this  nerre,  session  1839-40,  Mr.  James 
Harrison  found  a  large  branch  that  ran  outwards  beneath  the  supaior 
oblique  muscle,  near  its  attachment  to  the  transverse  process  of  the  atlas, 
came  into  contact  with  the  occipital  arterjr,  which  it  accompanied ;  and  it 
joined  with  the  great  occipital  nerve  after  this  had  perforated  the  complexus. 
In  the  same  subject,  some  branches  were  dissected  to  the  pericranium  and 
oeeipital  boneb 
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Anterior  branch ;  the  anterior  passes  forwards  to  the  cervical  plexus  be* 
branch,   ^^^^n  the  inter- transversales  muscles ;  but  this  is  not  dissected* 
pMte.     The  posterior  turns  backwards   behind  the  inter-transversales 
"^'       muscles,  and  between  the  articulating  processes  of  the  vertebra, 
to  reach  the  posterior  surface  of  the  neck  ;  and  it  passes  beneatl) 
the  splenius,  levator  anguli  scapulie,  transversalis  colli,  trachelo* 
mastoid,  and  complex  us,  which  may  be  divided  to  see  it.     The 
nerve  is  then  directed  to  the  middle  line,  or  to  the  spines  of  the 
vertebree,  between  the  coraplexus  and  semi-sptnalis  colli ;  and 
it  here  divides  into  its  occipital  and  cervical  branches,  whose 
cutaneous  ramifications  have  been   dissected.     The  occipital 
branch  perforates  the  upper  part  of  the  complexus  and  tra- 
pezius, and  is  distributed,  internal  to  the  great  occipital  nerve, 
to  the  integument  of  the  scalp  of  the  occipital  region ;  the  cerm 
vical  passes  between   the   ligamentum   nuchae   and  tlie  inner 
border  of  the  complexus,  it  perforates  the  trapezius,  and  sup- 
plies the  integument  of  the  neck.     At  the  outer  border  of  the 
semi-spinalis  muscle  the  posterior  branch  of  the  third  cervical 
nerve  joins  with  branches  from  the  second  in  the  posterior  cer- 
vical plexus. 
Poius        The  posterior  cervical  plexus  of  nerves,  formed  by  the  union 
cerricai  ®^  ^^®  posterior  branches  of  tlie  three  first  cervical  nerves,   is 
Fiexiu.'  situated  between  the  complexus  and  semi-spinalis  colli  muscles, 
near  the  transverse  processes  of  the  upper  cervical  vertebrae. 
Numerous  arches  result  from   the  division  and   union  of  the 
posterior  branches  of  the  three  first  nerves  ;  and  the  branches 
given  off  from  the  interlacement  or  plexus,  supply  the  semi- 
spinalis,  complexus,  and  splenius  muscles,  between  which  it  is 
placed. 
Potte-  .      The  posterior  branches  of  the  remaining  cervical  nerves  are 
branches  Similar  to  cach  other  in  distribution.     They  turn  backward^ 
ceriicla  '^^^  ^^^  third,  between  the  articulating  processes  of  the  ver- 
Nerret.  tebrae,  and  beneath  the  same  muscles  ;  they  appear,  in  the  back» 
at  the  outer  border  of  the  semi-spinalis  muscle,  and  they  are 
continued  inwards  to  the  middle  line  either  through  or  beneath 
the   fibres  of   the  semi-spinalis   muscle,  to  which   they   give 
branches.     At  the   multifidus  spinas,  the  nerves  give  off  their 
cutaneous  branches,  which  ascend  by  the  sides  of  the  spines, 
perforate  the  attachments  of  the  splenius  and  trapezius  to  these 
processes,  and   they  are  distributed  to  the  integuments:   the 
other  portions  of  these  nerves  enter  the  multifidus  spinas. 
Dorsal        ^^  dorsal  nerves  txe  twelve  in  number ;  and,  like  the  cervical, 
Kenres.  ^.hey  divide  in  the  intervertebral  foramina  into  an  anterior  and  a 


Anterior  posterior  branch.     The  anterior  are  the  intercostal  nerves,  and 
branch,  ^y^^y  ^^^  ^^^  ^^^  visible  ;  but  the  posterior ^  for  the  region  of  the 

rior!^    back,  pass  between  the  bodies  of  the  vertebrae  and  the  ascending 


or  anterior  costo-transverse  ligaments  which  connect  the  ribs  to 
the  transverse  processes  of  the  vertebrae  above  themi  and  the 
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^rst  branch  lies  in  the  interval  between  the  transverse  pro- 
cesses of  the  two  first  dorsal  vertebrae,  and  the  last  in  that 
between  the  last  dorsal  and  first  lumbar  vertebrae.  The  nerves 
appear  in  the  back  between  the  transverse  processes  and  the 
tendons  attached  to  them :  thus,  as  low  as  the  tenth  vertebra, 
they  are  between  the  tendons  of  origin  of  the  serai-spinalis 
muscle,  and  the  remainder  are  between  the  tendons  of  insertion 
of  the  longissimus  dorsi.  In  the  upper  part  of  the  dorsal 
region,  the  nerves  correspond  to  the  interval  between  the  semi- 
^pinalis  and  complexus ;  but,  in  the  lower,  to  the  space  between 
the  multifidus  spinas  and  longissimus  dorsi  muscles.  Each  nerve 
soon  divides  into  an  internal  and  an  external  branch,  and  these 
are  separated  by  a  fibrous  process.  The  internal  division,  larger  internal 
than  the  external  in  the  eight  upper  dorsal  nerves,  is  directed  ohp!!^. 
inwards  either  through  the  fibres  of  the  semi-spinalis  or  be-{J^'^.|,^ 
tween  it  and  the  multrfidus  spinas,  to  reach  the  spines  of  the 
vertebrae ;  and,  in  their  course,  they  supply  these  muscles  with 
branches:  in  the  middle  line  they  become  cutaneous,  by  per^ 
fbrating  the  rhomboid,  latissimus,  and  trapezius ;  but  they  lie, 
for  a  short  distance,  beneath  the  trapezius  before  perforating  it. 
In  the  four  lower  dorsal  nerves  the  inner  branch  is  smaller  than 
the  outer;  they  do  not  reach  the  surface,  but  are  distributed 
chiefly  to  the  multifidus  spinse  muscle.  The  external  division,  Exter- 
smaller  than  the  internal,  in  the  eight  upper  nerves,  runs  out-  "*** 
wards  between  the  transverse  processes,  over  the  levatores  cos- 
tarum  and  beneath  the  longissimus  dorsi,  to  the  interval  between 
this  last  muscle  and  the  sacrO'lumbalis ;  and  it  terminates  by 
supplying  these  muscles  and  the  levatores  costarum :  the  upper  of 
these  branches  pass  also  beneath  the  complexus  and  transversalis 
colli  muscles.  But,  in  the  four  lower  dorsal  nerves,  the  outer 
division  is  the  largest ;  its  course  is  the  same  as  the  others  ;  it 
supplies  filaments  to  the  muscles  between  which  it  lies,  and  it 
gives  the  cutaneous  branch,  which  perforates  the  aponeurosis  of 
the  latissimus  in  a  line  with  the  angles  of  the  ribs,  and  much 
external  to  the  cutaneous  branches  from  the  external  division 
of  the  eight  upper  nerves :  these  are  distributed  to  the  integu- 
ment of  the  lumbar  and  gluteal  regions  to  which  they  descend. 

The  lumbar  nerves,  six  in  number,  are  very  similar  to  the  Lumbar 
dorsal  in  their  distribution  :  the  anterior  branch  enters  into  the  An'tcrtor 
lumbar  plexus ;  and  the  posterior  iurns  backwards  between  the  branch. 
transverse  processes,  internal  to  a  membrane  stretched  between  ^^^* 
them ;  and, between  the  longissimus  and  multifidus  spinas  muscles, 
it  divides  into  an  external  and  an  internal  branch.    The  external  External 
division  is  distributed  like  the  same  branch  of  the  four  lower  orthe" 
dorsal,  since  it  runs  outwards  beneath  the  longissimus,  which  it  ^^te- 
supplies ;  it  perforates  the  aponeurosis  of  the  latissimus,  and  it  branch. 
is  directed  almost  vertically  downwards  over  the  crest  of  the 
iiium^  and  in  front  of  the  erector  spinae,  to  supply  the  integu« 
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Internal,  ments.     The  internal  is  small^  and  supplies  only  the  multi- 

fidus  spins,  as  is  the  case  with  the  four  lover  dorsal  nerves. 

sncrai         The  socTcU  newcSy  six  also  in  number,  differ  much  from  the 

Neryes.  ^Q^g^]  ^qJ  lumbar,  since  they  divide,  in  the  spinal  canal,  into 

their  anterior  and  posterior  branches  which  pass  out  through  the 

Anterior  foramina  in  the  front  and  back  of  the  sacrum.     The  anienor 

branch,  branches  are  dissected  with  the  abdomen  ;  but  thejMWferiorare 

rior!^~    seen  in  the  substance  of  the  erector  spinse,  after  they  escape 

from  their  foramina,  the  fifth  issuing  between  the  sacrum  and 

coccyx,  and  the  sixth  by  the  side  of  this  last  bone.    After  thej 

leave  the  canal  they  send  filaments  of  union  to  each  other,  they 

supply  the  mass  of  muscle,  and  they  perforate  the  aponeurotic 

surface  of  the  erector  spinae,   to  ramify  in   the   integumefit 

over  the  sacrum.     The  posterior  branches  of  the  sacral  nerves 

diminish  in  size  from  above  downwards,  and  the  two  last,  much 

the  smallest,  run  outwards,  and  are  distributed  to  the  iatega- 

ments  around  the  anus. 

Arteriet      The  arteries  in  the  back  are  the  posterior  branches  of  the  is- 

sSk^!    tercostal  arteries  of  the  aorta;  the  posterior  branches  of  the 

lumbar^  of  the  aorta;  the  deep  cervical  artery  from  the  suhclsviio; 

the  occipital  from  the  carotid,  and  a  part  of  the  vertebral  artery; 

together  with  some  small  branches  that  issue  through  the  sacral 

foramina  with  the  nerves. 

potte-        The  posterior  branches  of  the  intercostal  arteries  accompany 

branches  the  ncrves  backwards  between  the  vertebrae  and  anterior  ooato- 

jnter-     transverse  ligaments;  and  they  lie  in  the  back  between  the 

cmuil    complexus  and  semi-spinalis,  above,  and  between  the  longis- 

simus  and  multifidus  spinae,  below.     Each  artery  divides^as  the 

nerve,  into  an  external  and  an  internal  branch,  and  the  size  af 

these  varies  with  the  difference  in  the  branches  of  the  nerves; 

Internal  thus,  in  the  Upper  branch es>  the  internal  division  is  the  largest? 

*^  '  supplies  the  muscles»  and  sends  a  cutaneous  branch  with  the 

External  Dcrvc ;  but,  in  the  lower,  the  external  division  is  the  largest,  and 

^*^  '  it  supplies  the  outer  muscles,  and  gives  the  cutaneous  brandi* 

As  each  artery  passes  by  the  intervertebral  foramen,  it  sends 

a  small  spinal  artery  into  the  canal  to  anastomose  with  the  apio^ 

arteries  of  the  cord,  and  supply  the  cord  and  its  investnoentt* 

Some  small  arteries  from  the  intercostals  perforate  the  external 

intercostal  muscle,  and  supply  the  sacro-lumbalis  muscle.    "^^ 

^(e.    posterior  branches  of  the  lumbar  arteries  have  the  same  co»p^ 

branches  as  the  nerves  between  the  transverse  processes,  and  they  divide, 

Lumbar  ^^  ^^  space  between  the  longissimus  dorsi  and  multifidus  apio>^» 

Arte-     into  external  and  internal  branches ;  the  external,  the  la^^^ 

give  off"  the  cutaneous  branch  with  the  nerve.     These  arteries 

supply  the  erector  and  multifidus  spinse  muscles,  and  they  gi^^ 

sjjmrt     spinal  branches  to  the  spinal  canal.     The  sacral  branches  oj 

rtci.       arteries  are  very  small,  and  they  escape  from  the  spinal  c»^ 

by  the  posterior  sacral  foramina ;  they  are  derived  from  branches 
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supplied  to  the  interior  of  the  canal,  nnostly  from  the  internal 
iliac  artery,  and  they  supply  the  erector  spinee  muscle :  snsall 
cutaneous  branches  go  to  the  integuments.  Some  small  vessels 
from  the  gluteal  and  sciatic  arteries  ramify  on  the  sacrum. 

The  course  and  relations  of  a  portion  of  the  occipital  artery^  ocdpi- 
a  branch  of  the  external  carotid,  may  now  be  examined.     The  ^^^^' 
artery  comes  from  beneath  the  mastoid  process  of  the  temporal 
bone,  and  the  digastric  muscle ;  it  runs  backwards  nearly  to  the 
middle  line,  parallel  to  the  inferior  ridge  of  the  occipital  bone ; 
It  crosses  beneath    the    sterno-mastoid,    splenius,  and   some- 
times trachelo-mastoid,  and  over  the  attachment  of  the  superior 
oblique  muscle,  and  upper  extremity  of  the  complexus.     Near 
the  middle  line  it  changes  its  direction ;  it.  ascends,  perforates 
the  trapezius,  and  it  accompanies  the  great  occipital  nerve,  to 
be  distributed   in  the  occipital  region  of  the  head.     In  this 
course   the   artery  gives   branches    to   the   muscles   between 
which  it  lies;  and  others  descend  beneath  the  trapezius  to 
anastomose  with  the  superficialis  colli, — a  branch  to  this  muscle 
from  the  transversalis  colli  artery ;  but  the  largest  branch  is  the 
princeps  cervicis  arteryy  which  descends  beneath  the  complexus,  Princepi 
and  anastomoses  with  the  deep  cervical  and  vertebral  arteries.  ^Mkcb? 
Occasionally,   the  superficial  descending  branch   beneath   the 
trapezius  is  the  largest. 

That  portion  of  the  vertebral  artery  which  intervenes  be-verte- 
tween  the  series  of  foramina  in  the  transverse  processes  and  its  Artery. 
entrance  into  the  skull,  lies  in  the  triangular  space  of  the  recti 
and  obliqui  muscles,  near  the  occipital  bone.  It  is  placed  on 
the  posterior  arch  of  the  atlas,  behmd  the  articulating  process 
of  this  bone,  after  it  has  passed  through  the  foramen  in  the 
traos^erse  process  of  the  first  vertebra ;  the  artery  then  runs 
inws^ds  in  the  triangular  space  between  the  muscles,  perforates 
the  ligament  between  the  atlas  and  occipital  bone,  as  well  as 
the  sheath  of  the  dura  mater  that  descends  into  the  vertebral 
canal ;  and  it  enters  the  skull  by  the  foramen  magnum,  to  unite, 
with  its  fellow,  in  the  basilar,  as  before  seen.  This  artery  is 
separated  from  the  arch  of  the  atlas  by  the  ganglion  of  the  sub- 
occipital nerve,-  and  the  posterior  branch  of  the  nerve  lies 
between  the  artery  and  the  bone:  small  branches  are  given 
from  the  artery,  in  this  spot,  to  anastomose  with  those  of  the 
occipital  and  deep  cervical  arteries. 

The  profunda  cervicis  artery^  a  branch  of  the  subclavian,  Deep  • 
runs  backwards  between  the  transverse  processes  of  the  seventh  Artery? 
cervical  and  the  first  dorsal  vertebra,  or  between  those  of  the 
fifth  and  sixth  vertebras;  it  then  ascends  between  the  com- 
plexus and  semi-spinalis  colli  muscles,  and  near  the  outer  border 
of  the  latter,  to  the  upper  part  of  the  cervical  region,  and  it 
terminates  by  anastomosing  with  branches  of  the  occipital  and 
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vertebral  arteries.    It  supplies  the  muscles  between  which  it  is 
placed. 
Veini.        xhe  veins  of  the  dorsal  and  lumbar  regions  correspond  to  the 
arteries  that  they  accompany,  both  in  their  branches  and  dis- 
tribution ;  and  they  open  into  the  intercostal  or  lumbar  veins. 
Between  the  complexus  and  the  semi-spinalis  is  a  large  vein 
g^     with  the  deep  cervical  artery ;   it  accompanies  the  artery  be- 
vicai.     tween  the  transverse  processes,  and  opens  into  the  posterior 
part  of  the  brachio-cephalic  vein.     The  vein  of  each  side  com- 
mences near  the  skull,  and  joins  with  the  occipital ;  it  ana- 
stomoses with  its  fellow  opposite  the  axis,  and  also  with  the 
vertebra]  veins,  and  veins  of  the  interior  of  the  spine.     Besides 
Dpnu    these  veins  there  are  deeper  veins,  named  dorsi-spinaly  which 
«pina].    ^]Qgg]y  surround  the  spinous  and  transverse  processes,  and  the 
laminsB  of  the  vertebrae,  with  a  plexus.    When  these  are  injected, 
a  longitudinal  trunk  is  seen  to  extend  along  the  spine  on  each 
side  of  the  spinous  processes;  this  gives . transverse  branches, 
opposite  the  intei*vals  between  the  plates  of  the  vertebrae,  to 
anastomose  with  each  other,  and  with  the  veins  in  the  interior 
of  the  spine  through  the  intervertebral  foramina* 
D^«cc.       Most  of  the  remaming  muscles  of  the  back  are  already  dis- 
sected.    The  recti  and  obliqui  muscles  pass  from  the  atlas  and 
axis   to  the  occipital  bone:  the  recti  He  in  the  middle  line. 
Below  these  is  the  semi-spinalis  muscle,  whose  fibres  pass  ob- 
h'quely  upwards  and  inwards  from  the  transverse  to  the  spinous 
processes,  and  in  the  same  direction  as  those  of  the  multifidus 
spinse,  but  the  fibres  are  longer  and  more  superficial ;  and  on 
the  inner  side  of  this  muscle,  and  in  the  intervals  between  the 
spinous  processes  of  the  cervical  vertebrae,  are  the  small  round 
inter-spinales  muscles.   The  multifidus  spinse  is  seen  against  the 
spines  of  the  lumbar  vertebrae,  but  it  is  concealed  above  by  the 
semi-spinalis  muscle.     The   inter-transversales  cannot  be  seen 
now  in  the  cervical  region  ;  but,  in  the  lumbar,  they  form  thin 
muscles  between  the  transverse  processes :  the  erector  spinse 
may  be  cut  across  to  see  them.     The  levatores  costarum  are 
beneath  the  sacro-lumbalis  and  longissimus  dorsi;  they  are  small 
fan-shaped  muscles  which  extend  from  the  apices  of  the  trans- 
verse processes  to  the  ribs  beneath. 
Fifth  The^fth  layer  includes  all  the  remaining  small  muscles  of  the 

iUiMciet.  back,  and  in  it  are  found  the  recti  and  obliqui  muscles,  the 
semi-spinalis,  the  inter-spinales,  the  multifidus  spinae,  and  the 
inter-transversales  muscles.     The  levatores  costarum,  and  the 
external  intercostal  muscles  may  be  reckoned  also  in  this  layer. 
obii"^'      The  chliquus  inferior  muscle  is  small  and  roundish,  it  is  placed 
SfiMcie.  obliquely  between  the  axis  and  atlas,  and  it  forms  the  lower  side 
of  the  triangular  space  which  contains  the  sub-occipital  nerve 
Origin,  and  vertebral  artery.    It  arises^  below,  from  the  spinous  process 
of  the  second  vertebra  or  axis,  external  to  the  rectus  major 
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muscle.     The  fibres  ascend  obliquely  outwards,  and  the  muscle 
is  inserted  into  the  transverse  process  of  the  atlas  or  first  vertebra*  ii»er. 
Ilie  muscle  is  covered  by  the  coroplexus^  and  it  is  crossed  by  ^^^"' 
the  posterior  branch  of  the  second  cervical  nerve ;  it  lies  on  the  Reia. 
ligament  between  the  two  first  vertebrse,  and,  near  its  insertion,  ^^^'^ 
on  the  vertebral  artery. 

The  Miguus  superior  muscle  reaches  from  the  first  vertebra  superior 
to  the  occipital  bone ;  it  is  narrow  at  its  lower  extremity,  but  mWiIT. 
wide  and  expanded  above.     The  origin  of  the  muscle  is  from  origin. 
the  transverse  process  of  the  atlas,  at  which  point  it  is  united  to 
the  insertion  of  the  inferior  oblique  muscle ;  its  fibres  ascend 
obliquely  inwards,  and  they  spread  out  to  be  inserted  into  a  in«er. 
space  on  the  occipital  bone,  close  above  the  inferior  curved  line,  *'°"' 
and  near  to  the  mastoid  process  of  the  temporal  bone.     The 
complexus  and  trachelo-mastoid   cover  this  muscle;  and   its  Reia. 
insertion  into  the  occipital  bone  is  beneath  the  splenius,  but^**^"'* 
above  the  insertion  of  the  rectus  major,  which  it  conceals.    The 
vertebral  artery  is  crossed  by  tliis  muscle. 

The  rectus  capitis  posticus  mc^or,  the  larger  of  the  two  muscles  Rectus 
seen  in  the  middle  line  between  the  occipital  bone  and  the  two  ^^'or"' 
first  vertebrae,  is  very  oblique  in  direction ;  and  it  arises  by  a  muscIc. 
pointed  portion,  from  the  spinous  process  of  the  axis,  above  the  ^'''8'°- 
attachment  of  the  inferior  oblique  muscle  to  this  bone.     The 
fibres  ascend  to  the  occipital  bone,  and  they  are  inserted,  by  a  inser- 
wider  portion,  into  the  surface  of  the  occipital  bone  below  the  '*°"' 
insertion  of  the  superior  oblique.     It  is  covered  by  the  com-  Rei«. 
plexus,  and,  at  its  insertion,  by  the  superior  oblique ;  it  crosses  ^'^"^ 
the  arch  of  the  atlas  and  the  ligament  between  it  and   the 
occipital  bone,  and  covers  a  part  of  this  bone. 

The  rectus  capitis  posticus  minor ^  the  smallest  of  the  four  Rectus 
posterior  muscles,  and  the  only  one  whose  direction  approaches  m'uior"' 
a  straight  line,  is  triangular  in  shape.     It  arises  from  the  tubercle  ^<u*^i«* 
on  the  posterior  arch  of  the  atlas,  by  a  narrow  pointed  tendon,  ^''^^"' 
from  which  the  muscular  fibres  radiate  upwards  to  be  inserted  inser. 
into  the  occipital  bone,  between  the  inferior  curved  line  and  the  ^^^"• 
foramen  magnum,  and  to  the  side  of  the  vertical  crest  of  this 
bone.     Tlie  muscle  is  covered  by  the  complexus,  but  not  by  the  Reu. 
rectus  major,  which,  from  the  obliquity  of  its  direction,  lies  too  ^io»<- 
much  to  the  outer  side.     This  muscle  is  placed  deeper  than  the 
major ;  and  it  covers  the  ligament  between  the  occipital  bone 
and  atlas. 

The  semi'Spinalis  muscle,  situated  beneath  the  complexus,  semi. 
consists  of  fleshy  and  tendinous  fibres  intermixed ;  and  it  assists,  ]Si[^cie. 
by  its  position,  to  fill  the  upper  part  of  the  vertebral  groove. 
The  fibres  extend  from  the  transverse  processes  of  the  dorsal 
vertebrae  to  the  spines  of  the  dorsal  and  the  cervical  vertebrae ; 
and  they  are  divided  into  a  semi-spinalis  colli  and  dorsi,  though  a 
distinct  line  of  separation  is  seldom  visible.     The  semi-spinalis 

Is 
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SemU     dorsi^  the  lowest  portion  of  the  muscle,  ttrises  by  tendinous 
ISSm!*  attachments  from  the  transverse  processes  of  the  six   lower 
Origin,  dorsal  vertebrae,  but  sometimes  not  lower  than  the  tenth  dorsal 
vertebra;  small  fleshy  bundles  succeed  to  the  tendons,  and  the 
Inter-     muscIe  IS  inserted  into  the  spinous  processes  of  the  four  upper 
Semi,     dorsal  and  the  two  lower  cervical  vertebrae.     The  semi-^maUs 
oluL^^  ^//t,  situated  in  a  line  above  the  semi-spinalis  dorsi,  of  which 
Origin,   it  appears  the  continuation,  arises,  in  like  manner  with  the  pre- 
ceding, from  the  transverse  processes  of  the  six  upper  dorsal 
vertebrae.     The  fibres  ascend  obliquely  inwards,  and  the  muscle 
which  they  form  is  thicker  and  stronger  than  the  lower  portion^ 
inseri    and  it  is  inserted  into  the  remaining  spinous  processes  of  the 
Re"a.     cervical  vertebrae,  except  the  first.     These  muscles  are  covered 
tions.     by  the  complexus  and  longissimus  dorsi  muscles,  and  by  the 
profunda  cervicis  artery,  and  posterior   cervical    plexus.     To 
the  inner  side  and  beneath  it  is  the  multifidus  spinae,  but  it  is 
separated  by  cellular  membrane,  and  the  branches  of  nerves  and 
arteries.     The  interval  of  separation  between  the  two  semi- 
spinales  muscles  is  largest  near  the  spines  of  tlie  cervical 
vertebrae. 
Inter-  ^     The  inter-spincdes  muscles  fill  the  intervals  between  the  spines 
M*uUci«:  0^  the  cervical  vertebrae,  and  they  are  closely  united  to  the 
semi-spinalis    colli.      They  arc    small,   elongated,   cylindrical 
muscles,  attached,  above  and  below,  to  the  bifurcated  apices  of 
the  spines  of  the  cervical  vertebrae  ;  and  there  is  a  pair  for  each 
space  between  the  spines,  except  for  the  first:   the  pair  of 
muscles  between  the  spines  of  the  second  and  third  vertebrae  is 
the  largest.     They  lie  side  by  side,  but  they  are  separated  by 
the  thin  inter- spinous  ligament ;  and  to  their  outer  side  is  the 
semi-spinalis  muscle* 
Diascc.       To  expose  the  upper  part  of  the  multifidus  spinae  musde, 
^°"*      which  is  covered  by  the  semi-spinalis,  this  last  muscle  is  to  be 
detached  from  the  spines,  and  thrown  outwards.     Begin  the 
separation  of  it  at  the  lower  part,  where  the  difference  in  the 
direction  of  the  fibres  is  most  marked ;  and  if  the  handle  of  the 
knife  be  first  introduced  between  the  muscles,  their  separation 
will  be  more  easily  effected. 
Maitifi.       The  midiijidiis  spina  muscle,  situated  deeper  in  the  vertebral 
snuite     groove  than  the  semi-spinalis,  extends  from  the  sacrum  to  the 
Muscle,  iixis ;  it  is  much  stronger  below  than  above,  and  the  surface  is 
Origin,   marked,  near  the  sacrum,  by  tendinous  portions.    It  arises  from 
the  posterior  part  of  the  sacrum,  internal  to  the  longissimus 
dorsi,  from  the  articular  processes  of  the  lumbar  vertebrae,  from 
the  transverse  processes  of  the  dorsal,  and  from  the  articular 
processes  of  the  four  last  cervical  vertebrae.     From  the  tendons 
of  origin  the  fibres  proceed  upwards  and  inwards  ;  and,  varying 
inwr-    in  length,  they  form  a  fleshy  mass  which  is  inserted  into  the 
^^'      spines  of  the  vertebrae,  from  the  sacrum  to  the  axis.     This 
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muscle  is  concealed^  in  the  loins,  by  the  longissimus  dorsi,  and  Rda. 
in  the  back  and  neck,  bv  the  semi-spinalis.    The  posterior  ^^^"^ 
branches  of  the  nerves  and  arteries,  for  the  supply  of  the  back, 
lie  on  its  outer  surface ;  and  its  inner  rests  against  the  spines 
and  plates  of  the  vertebrfle. 

The  inter-iransversales  muscles,  situated,  as  their  name  implies,  inter- 
between  the  transverse  processes,  are  found  only  in  the  cervical  v^J^^ 
and  lumbar  regions.     Those  of  the  cervical  region  are  bifid,  like  mukIc*. 
the  inter-spinales ;  but  they  must  remain  till  another  stage  of 
the  dissection.     The  muscles  in  the  lumbar  region  are  single  in 
each  space,  and  are  five  in  number  on  each  side ;  the  first  being 
between  the  transverse  processes  of  the  last  dorsal  and  first 
lumbar  vertebrae,  and  the  last  muscle  between  those  of  the  two 
last  lumbar  vertebra ;  they  are  attached,  above  and  below,  to  the 
transverse   processes.     The  sacro-lumbalis  is  in  contact  with  Reia« 
them  behind,  and  the  quadratus  lumborum  in  front;  but  this^^"^ 
last  muscle  is  separated  by  a  process  of  fascia. 

The  levaiores  costarum  mtiscles  are  small  fan-shaped  portions  Leva- 
that  arise  above,  by  their  apices,  from  the  transverse  processes  c!Z^ 
of  the  dorsal  vertebrae  ;  from  these  origins  the  fibres  descend,  ru»  ^ 
and  spread  out  to  be  inserted  into  the  upper  border  and  outer  origin,/ 
surface  of  the  rib  beneath.    The  first  is  fixed  to  the  transverse  iiuer. 
process  of   the  last  cervical  vertebra;   and   the   last   to  the 
transverse  process  of  the  eleventh  dorsal  vertebra.     The  fibres 
of  these  muscles  correspond,  in  direction,  to  those  of  the  outer 
layer  of  the  intercostal  muscles.     The   cutaneous  surface   Is  Reu- 
covered  bv  the  sacro-lumbalis  muscle,  and  by  branches  of  the  ^^^^' 
nerves  and  arteries  that  are  distributed  to  the  back ;  the  inner  or 
thoracic  surface  is  in  contact  with   the  intercostal  nerve  and 
artery,  which  may  be  seen  by  cutting  through  one. 

Sometimes  these  muscles  are  connected  to  a  second  rib  bv  a 
slip  of  muscular  fibre  continued  over  the  first  into  which  the 
fibres  are  inserted ;  and  these  have  been  named  longiores  levatores 
by  Haller. 

The  inter-costales  extemi  muscles  may  be  examined  in  that  External 
part  of  them  which  is  included  in  the  dissection  of  the  back.  cmuF 
They  are  eleven  in  number,  and  they  occupy  the  intercostal  ^ujcie*. 
spaces ;  their  fibres  are  attached  to  the  lower  border  of  the  rib  origin. 
above,  and  they  descend  obliquely  forwards  to  the  upper  border  imer. 
of  the  rib  below.     They  are  continuous  in  direction  with  the  ****"* 
levatores    costarum,    and    they  are    intersperi^ed   with    small 
tendinous  fibres.    Tlie  outer  layer  of  intercostals  is  continued  Reu- 
back  to  the  tubercle  of  the  rib,  and  joins  the  levatores ;  it  is  **®"** 
separated  from  the  inner  by  a  process  of  membrane,  and  by  the 
intercostal  artery  and  nerve.     The  anatomy  of  the  fore  part  of 
this  external  set  of  the  intercostal  muscles  is  seen  with  the  dis-^ 
section  of  the  front  of  the  thorax. 

To  follow  the  posterior  branches  of  the  dorsal  nen^es  to  their  ^**<^« 
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origin  from   the  trunk,  and  the  branches  of  the  artery  that 
accompany  them  to  the  intercostal  arteries,  cut  through,  with 
care,  the  levatores  costarum,  and  the  external  layer  of  the 
intercostal  muscles,  in  one  or  two  intercostal  spaces.   The  ioter« 
costal  nerve  and  artery,  and  a  thin  aponeurotic  membrane,  will 
be  seen  to  separate  the  external  layer  of  intercostals  from  the 
internal.     Trace  back  the  intercostal  branches  to  the  trunks  of 
both  the  nerves  and  arteries. 
Donai        Each  doTsal  nerve  divides,  when  it  has  escaped  from  the  inter- 
vertebral foramen,  into  an  anterior  and  a  posterior  branch ;  the 
pMte-    posterior  passes  backwards  between  the  vertebra  and  anterior 
branch,  costo-transversc  ligament,  to  the  back ;  and  its  distribution  lias 
Ante,     iieen  dissected.     The  anterior  or  intercostal  runs  forwards  in 
the  intercostal  space,  over  the  costo-transverse  ligament  and 
elevator  of  the  rib ;  it  is  then  placed  between  the  two  layers  of 
the  intercostal  muscles,  and  divides  about  the  centre  of  the 
intercostal  space  into  a  middle  intercostal  cutaneous,  and  the 
branch  that  continues  the  nerve  forwards  to  the  sternum.    This 
branch  of  tlie  nerve  supplies  the  intercostal  muscles. 
^'^-         The  intercostal  artary  has  an  exact  correspondence  to   the 
Artery,  ncrve  in  its  course  and  relations ;  it  gives  its  posterior  branch 
with  the  posterior  branch  of  the  nerve,  it  then  runs  forwards  in 
the  intercostal  space,  and  divides,  about  its  centre,   into  two 
branches  which  run  along  the  borders  of  the  ribs  to  the  front 
of  the  space,  as  before  seen.  , 
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VESSELS. 

DiMcc-  ^ow  the  muscles  and  vessels  of  the  back  are  finished,  remove 
the  raultifidus  spinse  from  the  sides  of  the  spines,  and  open  the 
spinal  canal,  by  sawing  through  the  arches  of  the  vertebne, 
close  to  the  articulating  processes;  and  a  chisel  and  mallet 
will  be  useful  to  complete  their  separation.  The  section  is  not 
to  be  carried  into  the  cervical  region,  since  the  upper  part  of 
the  cord  has  been  removed  with  the  brain,  but  it  should  extend 
to  the  lower  part  of  the  sacrum  or  to  the  coccyx ;  on  the  plates 
that  are  removed,  the  ligamenta  subflava  and  ligaments  between 
the  spines  will  be  found,  and  these  maybe  set  aside  till  they  are 
required.  When  the  canal  is  opened,  scrape  away,  with  the 
handle  of  the  scalpel,  the  cellular  membrane  that  is  placed 
between  the  dura  mater  and  the  canal,  particularly  below, 
amongst  the  divisions  of  the  dura  mater.  In  the  examination 
of  the  spinal  cord,  in  a  subject  not  intended  for  dissection,  the 
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whole  of  the  canal  is  to  be  laid  open,  and  the  posterior  part  of 
the  occipital  bone  removed  by  two  cuts,  directed  downwards  into 
the  occipital  foramen. 

The  cord  is  enveloped  by  three  membranes  like  the  brain  ;  an 
external  one  of  the  dura  mater ;  an  internal  investing  roembranei 
similar  in  position  and  use  to  the  pia  mater  of  the  brain,  but 
more  fibrous  than  it ;  and  an  intervening  serous  membrane,  a 
prolongation  from  the  arachnoid  in  the  skull. 

The  dura  mcUer  is  a  strong,  firm  tube,  prolonged  into  the  Dan 
spinal  canal  from  the  membrane  investing  the  interior  of  the  ^'^^''' 
fl&u)l ;  but  it  differs  from  this  in  not  being  closely  united  to  the 
osseous  boundaries  of  the  canal,  or  serving  as  a  periosteum  ; 
lor,  although  it  surrounds  the  cord  and  lines  the  space  of  the 
-vertebral  canal,  it  is  yet  separated  from  the  plates  of  the  ver- 
tebrae, behind,  by  the  posterior  spinal  veins,  and  from  the  bodies 
of  the  vertebra,  in  front,  by  the  anterior  spinal  veins,  and  by  the 
posterior  common  ligament,  to  which  it  is  united  by  fibrous  pro- 
cesses ;  but  in  the  upper  part  of  the  canal,  the  dura  mater  is 
closely  united  to  the  margin  of  the  foramen  magnum.  The  ca- 
pacity of  the  tube  is  larger  in  the  cervical  and  lumbar  regions, 
than  in  the  dorsal,  and  a  considerable  space  exists  between  it 
and  the  cord  for  the  presence  of  the  fiuid  contained  beneath  the 
arachnoid.  The  outer  surface  is  not  so  rough  as  that  of  the 
dura  mater  in  the  skull,  and  it  is  surrounded  with  much  fat  in 
both  the  lumbar  and  sacral  regions.  On  each  side  it  gives  off 
processes  that  surround  the  different  nerves  leaving  the  canal  by 
the  intervertebral  foramina;  these  accompany  the  nerves  through 
the  foramina  and  are  then  lost  on  them ;  and,  below,  the  tube 
divides  into  several  processes  or  sheaths  which  inclose  the  sacral 
nerves,  and  lie  for  some  distance  in  the  canal.  From  the  central 
part  of  the  tube,  a  thin,  slender,  fibrous  process,  now  imper- 
vious, is  continued  to  the  posterior  part  of  the  coccyx,  to  end 
by  joining  the  periosteum  on  this  bone :  this  central  process  is 
the  remains  of  the  portion  of  the  dura  mater,  which  in  early  life 
was  hollow,  and  extended  to  the  lower  part  of  the  canal.  One 
of  the  lateral  prolongations  may  be  opened  to  see  the  nerve  con- 
tained in  it  with  its  ganglion,  and  by  opening  the  dura  mater 
rather  higher  up,  it  will  be  seen  that  its  tube  is  larger  than  the 
contained  cord  ;  that  each  nerve  perforates  it  by  two  apertures, 
one  for  the  anterior  and  one  for  the  posterior  root ;  and  that  it 
is  continued  beyond  the  cord  which  ends  opposite  the  first  or 
second  lumbar  vertebra.  Some  small  arteries  are  distributed 
to  this  membrane  from  the  branches  that  enter  by  the  inter- 
▼ertebral  foramina  ;  and  its  veins  open  into  the  spinal  veins. 

Remove  the  tube  of  the  dura  mater,  with  the  contained  cord,  Distec* 
from  the  canal,  by  cutting  through  the  lateral  process  of  it  with  "^* 
the  nerves  as  they  lie  in  the  intervertebral  foramina;  detach 
also  the  central  prolongation  from  the  coccyx,  and  begin  the  re- 
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moval  of  the  cord  by  cutting  through  the  fibrous  processes  that 
connect  it  to  the  posterior  common  ligament  of  the  vertebrae. 
In  a  body  that  is  otherwise  untouched,  the  brain  should  be  re** 
moved  in  connection  with  it,  the  occipital  bone  having  been 
divided  into  the  foramen  magnum.  Place  the  cord  on  a  board  or 
a  table,  and  fix  out  with  pins  the  lateral  prolongations ;  raise 
the  dura  mater,  and  divide  it  with  a  scissors  down  to  the  small 
central  fibrous  prolongation  before  mentioned,  but  do  this  care« 
fully,  so  as  not  to  injure  the  thin  arachnoid  membrane  beneath; 
fasten  back  the  dura  mater  to  see  the  interior  surface,  which  is 
smooth  and  shining,  from  being  covered  by  a  layer  of  the  arach* 
noid. 
Arach-  The  arochnoid  membrane  is  the  thin,  transparent^  serous 
Mem.  covering  of  the  cord,  and,  like  all  these  membranes,  it  consists 
brane.  q{*  q  visceral  and  a  parietal  layer ;  the  parietal  is  inseparably 
united  to  the  dura  mater,  and  gives  to  it  its  smooth  appearance; 
the  viscereU  surrounds  the  cord,  but  is  placed  at  some  distance 
from  it,  so  as  to  leave  a  space,  —  the  sub-arachnoid  space  of  Uie 
cord,-^which  contains  the  sub-arachnoid  fluid.  The  membrane 
gives  to  each  side,  along  the  cord,  large  funnel-shaped  pro- 
longations around  the  roots  of  the  nerves,  and  smaller  ones^ 
between  these,  around  the  fibrous  prolongations  of  the  liga* 
mentum  dentatum ;  these  join  the  parietal  portion  on  the  dura 
mater,  and  maintain  the  continuity  of  the  two.  In  the  lower 
part  of  the  canal  the  tube  formed  by  the  visceral  layer  is  much 
larger  than  above,  and  it  surrounds  in  one  fold  the  cord,  and  its 
different  nerves  that  form  the  caitda  equina  ;  but  it  gives,  stilly 
to  each  nerve,  a  sheath  that  accompanies  it,  and  joins  the 
parietal  layer  when  the  nerves  perforate  the  dura  mater. 
DisMc-  A  small  portion  of  the  cord  is  to  be  cut  off,  and  the  dura 
^^°°'  mater  having  been  laid  open  both  before  and  behind,  place  it  in 
water  with  the  dura  mater  pinned  out  on  a  piece  of  board,  and 
with  the  posterior  surface  uppermost.  If  air  be  gently  blown 
beneath  the  visceral  layer  of  the  arachnoid,  the  sub-arachnoid 
space  is  perceived,  and  it  is  found  to  be  divided  into  a  right  and 
left  portion  by  a  septum  extending  along  it. 
Sub.  The  sub-arachnoid  space  is  the  interval  between   the   cord, 

notd^'  covered  by  its  proper  investing  envelope,  and  the  visceral  layer 
space,  of  the  arachnoid,  and  across  it  the  vessels  and  nerves  extend  as 
they  pass  between  the  cord  and  intervertebral  foramina  ;  and  the 
processes  also  of  the  ligamentum  dentatum,  which  intervene  be- 
tween the  pia  mater  and  dura  mater,  are  found  to  be  situated 
in  the  space.  It  is  much  larger  in  the  lower  than  in  the  upper 
part  of  tlie  cord,  it  contains  the  sub-arachnoid  fluid,  and  is  di- 
vided, as  M ajendie  has  shown,  by  a  partition  along  tlie  middle 
line ;  and  it  communicates  with  the  interior  of  the  brain,  by  the 
aperture  in  the  fourth  ventricle,  as  proved  by  Majendie.  Dr. 
Sharpey  considers  this  space  to  be  lined  by  a  tliin  membrane 
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that  he  describes  as  a  loose  serous  sac ;  this  is  reflected  around 
the  cord  by  its  visceral  layer,  and  on  the  arachnoid  by  its 
parietal ;  it  is  separable  from  the  arachnoid,  and  it  may  be  raised 
with  care,  as  a  thin  membrane,  from  the  cord,  roots  of  the 
nerves,  and  ligamentum  dentatum.  He  suggests,  also,  that 
the  partition  extending  along  the  posterior  part  of  the  space  is 
formed  by  a  reflection  of  this  thm  membrane,  inwards,  to  the 
cord ;  that  the  sub-arachnoid  fluid  is  secreted  by  this  and  con- 
tained in  it ;  and  that  it  is  continued  into  the  ventricles  of 
the  brain,  which  it  lines,  by  the  aperture  of  the  fourth  ventricle 
into  the  posterior  sub-arachnoid  space  of  the  brain.^ 

The  pia  mater  of  the  cord  is  exposed  by  taking  away  the  Pi« 
arachnoid,  after  the  dura  mater  has  been  divided  along  the  ^*^' 
extent  of  the  cord,  both  before  and  behind.  It  is  a  fibrous  and 
vascular  membrane  that  closely  surrounds  and  supports  the  cord, 
but  its  fibrous  nature  diminishes,  above,  on  the  medulla  ob- 
longata and  pons,  and  it  assumes  the  character  of  the  cranial 
portion  of  the  pia  mater.  Tlie  outer  surface  is  rough ;  to  it  are 
attached  fibrous  processes  which  connected  it  to  the  arachnoid, 
and  numerous  vessels  run  on  it ;  it  gives  sheaths  to  the  different 
roots  of  the  nerves,  these  form  their  neurilemma  and  are  lost 
on  them.  In  the  front  of  the  cord,  and  on  the  outer  surface  of 
the  pia  mater,  is  a  distinct  fibrous  band  which  is  placed  over  the 
anterior  spinal  artery,  and  over  the  anterior  central  fissure  of 
the  cord ;  on  each  side  is  another  fibrous  band,  extending  the 
whole  length  of  the  cord,  and  from  it  the  pointed  ligamentum 
dentatum  is  derived.  From  the  termination  of  the  cord  op- 
posite the  first  lumbar  vertebra,  the  pia  mater  is  continued,  as 
a  round  fibrous  portion,  to  the  central  prolongation  of  the  dura 
mater,  with  which  it  joins,  inseparably,  in  the  adult,  opposite  the 
tipper  part  of  the  sacrum,  and  the  cord  is  thus  fixed,  below,  by 
means  of  it  to  the  coccyx.  The  upper  part  of  this  fibrous  pro- 
cess contains  some  medullary  matter,  but  the  lower  is  imper- 
vious, and  it  is  accompanied  by  a  vein  and  an  artery,  which 
assist  to  distinguish  it  from  the  surrounding  nerves.  In  early 
foetal  life,  the  tube  of  the  pia  mater  is  pervious  to  the  lower 
part  of  the  spinal  canal ;  it  then  contains  the  spinal  cord  which 
extends  as  far,  and  it  is  separate  from  the  tube  of  dura  mater 
that  lines  the  canal  to  the  same  extent ;  but,  with  the  change 
of  position  of  the  cord,  the  tube  diminishes,  becomes  imper- 
vious, and  it  is  finally  united,  inseparably,  to  the  contracted 
dura  mater.  The  vessels  of  the  cord  ramify  in  this  membrane 
before  they  enter  the  substance  of  the  cord,  and  it  gives  from 
its  inner  surface  vascular  prolongations  to  line  both  the  anterior 
and  the  posterior  central  fissures  of  the  cord,  and  to  supply 
vessels  to  it. 

^  From  tb«  MS.  notes  of  Br*  Sbarpej,  before  referred  to. 
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Liga.  The  ligamentum  dentaium^  named  from  its  appearance,  con- 
denu"™  s'ls^B  o^  ^  white  fibrous  band,  which  is  situated  along  each  side 
turn.  of  the  cord,  between  the  anterior  and  the  posterior  roots  of  the 
nerves,  and  it  is  united,  internally^  with  the  fibres  of  the  pia 
mater,  and  externally,  by  a  series  of  pointed,  tooth-like  pro- 
cesses to  the  dura  mater ;  this  band  terminates,  above,  oo  the 
medulla  oblongata ;  it  is  narrow  below,  and  it  gradually  «nds  on 
the  lower  extremity  of  the  cord.  There  are  twenty  or  twenty- 
one  of  these  tooth-like  processes,  the  first  being  fixed  to  the 
dura  mater  opposite  the  margin  of  the  occipital  foramen,  be- 
tween the  vertebral  artery  and  hypoglossal  nerve,  and  the  last 
opposite  tlie  twelfth  dorsal  or  first  lumbar  vertebra.  Each  is 
triangular  in  shape,  the  base  being  connected  to  the  fibrous 
band  on  the  cord,  and  the  apex  to  the  dura  mater,  in  the  in- 
tervals between  the  apertures  of  transmission  for  the  roots  of 
the  nerves  ;  each  is  covered  by  the  tube  of  the  arachnoid,  and 
it  is  nearer  to  the  anterior  tlian  to  the  posterior  roots  of  the 
nerves. 
&)inai  The  medulla  spinalis  or  spinal  card,  the  spinal  portion  of  the 
great  nervous  centre,  is  a  symmetrical,  and  a  somewhat  cjiin- 
drical  body,  situated  in  the  spinal  canal,  and  enveloped  by  the 
membranes  before  examined.  Its  size  is  not  equal  to  that  of 
the  canal,  so  that  the  different  motions  of  the  vertebrae  do  not 
compress  or  injure  the  cord ;  and  it  is  maintained  in  its  position 
by  the  processes  of  the  ligamentum  dentatum,  and  by  the 
central  prolongation  from  the  lower  part.  Tlie  extent  of  the 
cord  is  from  the  level  of  the  first  vertebra,  or — if  the  medulla 
oblongata  is  considered  a  part  of  the  cord  —  from  the  lower 
border  of  the  pons,  to  the  level  of  the  first  or  second  lumbar 
vertebra ;  and  it  ends,  at  this  part,  in  a  pointed  process  whidi  is 
prolonged,  by  the  remains  of  the  tube  of  the  pia  mater,  to  the 
lower  part  of  the  spinal  canal;  but,  in  the  early  periods  of 
uterine  life,  the  cord  descended  to  the  extremity  of  the  canal. 
The  size  of  the  cord  varies  in  the  different  regions  of  the  spine : 
thus,  it  is  dilated  above  in  the  medulla  oblongata ;  in  the  cer- 
vical region,  a  second  enlargement  is  found  on  it,  opposite  the 
nerves  given  off  for  the  supply  of  the  upper  extremities,  and 
this  extends  from  the  third  cervical  to  the  third  dorsal  vertebra ; 
and  the  last  increase  in  size,  which  is  not  so  considerable, 
commences  opposite  the  eleventh  dorsal  vertebra,  and  it  cor- 
responds to  the  origin  of  the  nerves  of  the  lower  extremities 
fvom  the  ipord.  The  anterior  surface  of  the  cord,  enveloped  by 
its  sheath  of  pia  mater,  is  marked  by  oblique  and  transverse 
lines  or  folds  ;  and  it  is  distinguished  from  the  posterior  by  the 
fibrous  band  extending  along  it ;  by  the  central  anterior  spinal 
artery ;  and  by  the  origins  of  the  anterior  roots  of  the  nerves, 
which  are  smaller  than  the  posterior,  and  nearer  the  middle  line, 
particularly  below.     On  the  posterior  surface  are  seen  small 
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arteries  that  enter  the  canal,  at  different  distances,  by  the  inter- 
vertebral foramina. 

The  tpinai  nerves^  thirty-one  in  number,  are  divided  into  roou 
eight  cervical, — the  sub-occipital  being  included  in  this  number,  s^mh 
—  twelve  dorsal,  five  lumbar^  and  six  sacral.  They  arise  from  the  Nervei. 
cord  by  anterior  and  posterior  roots,  which  resemble  each  other 
in  the  general  arrangement  of  origin,  course,  and  distribution; 
but  those  of  one  region  differ,  more  or  less,  from  those  of  another : 
the  processes  of  the  ligamentum  dentatum  are  placed  between 
the  anterior  and  posterior  roots.  The  posterior  or  ffangliated  Fotte^ 
rooiSy  larger,  and  formed  by  more  filaments  than  the  anterior^  ^'' 
are  attached  by  numerous  filaments  to  the  lateral  part  of  the 
-posterior  surface  of  the  cord,  in  a  line  which  will  be  afterwards 
seen  to  be  opposite  the  division  of  the  cord  into  a  posterior  and 
an  anterior  portion,  and  they  continue  to  the  lower  part  of  the 
cord  without  deviation  to  cither  side.  The  filaments  of  origin 
pass  outwards  to  the  intervertebral  foramen,  and  they  converge, 
to  unite  into  two  bundles  for  the  posterior  root  of  each  spinal 
serve :  these  are  surrounded  by  a  fold  of  the  arachnoid,  in  com- 
mon with  the  anterior  root,  which  extends  as  far  as  the  dura 
mater,  on  which  it  is  finally  reflected.  The  posterior  root  of 
the  nerve  then  passes  through  an  aperture  in  the  dura  mater, 
distinct  from  the  one  for  the  anterior,  and  it  enters  the  inter- 
vertebral foramen,  and  forms  a  ganglion ;  the  root  finally  unites, 
beyond  the  ganglion,  with  the  anterior  root,  to  give  rise  to  a 
spinal  nerve.  The  two  bundles  of  this  root,  into  which  the 
filaments  of  origin  are  collected,  do  not  enter  indiscriminately 
into  all  the  ganglia ;  but  in  the  lumbar  and  sacral  nerves  there 
is  a  small  ganglion  on  each  bundle,  and  these  are  united  to- 
gether by  their  outer  extremities  in  the  large  ganglion  of  the 
posterior  root.*  The  anterior  roots,  consisting  of  filaments  Ante. 
fewer  in  number,  and  smaller  than  the  posterior,  arise  from  the  "^' 
lateral  part  of  the  front  of  the  cord,  but  not  in  a  straight  line ; 
for  in  the  lower  part  of  the  cord  they  approach  close  to  the 
median  line.  The  filaments  of  origin  pass  outwards  in  the  com- 
mon tube  of  arachnoid,  converge,  as  the  posterior,  to  their  aper- 
ture in  the  dura  mater  opposite  the  intervertebral  foramen, 
and  they  unite  into  one  bundle  for  each  nerve ;  this  passes  out- 
wards by  the  ganglion,  being  closely  applied  to  it,  and  in  some 
instances  united  to  it,  to  join  with  the  posterior  root  beyond  the 
ganglion ;  and  by  their  union  they  form  a  spinal  nerve  which 
divides,  in  the  foramen,  into  an  anterior  and  a  posterior  branch 
for  the  supply  of  the  trunk  and  the  extremities.  In  the  lower 
part  of  the  spinal  canal  the  filaments  of  origin  of  the  roots  do 
not  converge  to  their  apertures  of  transmission,  but  they  lie 
parallel  to  each  other,  because  of  the  distance  they  run  in  the 

•  This  b  Dolioed  bj  Swan,  in  vol.  ziv.  of  th«  Medical  Gatettt,  p.  848. 
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canal ;  and  from  the  resemblance  of  tlie  lower  part  of  the  cord, 
when  surrounded  by  these,  to  a  horse's  taii»  it  is  named  cauda 
equina  :  the  ganglia,  also,  are  placed  in  the  interior  of  the  canaL 
Occasionally,  the  filaments  of  origin  of  the  anterior  roots  join 
with  those  of  their  own  root,  or  with  those  of  the  nerve  above 
or  the  nerve  below,  but  not  with  the  filaments  of  the  posterior 
root :  the  same  takes  place  with  the  posterior  filaments. 
Fiia.  The  Jilaments  of  origin  of  the  roots  of  the  nerves,  in  the  cervical 

menu  ot^^^^j^^  increase  in   size  from   the  first  to  the  last ;  they  are 
£e^ccr"  ^^''^^^^^  downwards  and  outwards,  the  obliquity  increasing  with 
vicai    '  each  nerve,  so  that  the  lower  filaments  arise  a  vertebra  above 
Region,  ^ji^jp  point  of  cxit,  whilst  the  upper  are  transverse  ;  and  the  pos- 
terior filaments  are  larger  than  the  anterior.  In  the  first,  or  sub- 
occipital nerve,  there  is  an  exception  to  the  arrangement  of  the 
filaments  of  the  other  nerves,  since  they  are  directed  upwards 
and  backwards  to  join  the  ganglion  of  the  nerve  on  the  arch  of 
the  atlas ;  its  posterior  filaments  are  smaller  than  the  anterior, 
and  they  are  connected  to  the  spinal  accessory  nerve.     The 
second  nerve,  in  like  manner,  forms  its  ganglion  on  the  arch  of 
the  axis,  instead  of  in  the  space  between  die  transverse  pro- 
cesses, and  the  filaments  are  directed  back  to  it  as  in  the  first 
tnthe    nerve.     In   the  dorsal  nerves  the  filaments  are  fewer  than  in 
'^^*^'  either  the  lumbar  or  the  cervical  nerves,  their  attachment  to 
the  cord  is  irregular,  and  the  difference  in  size  between  the 
anterior  and  the  posterior  roots  is  scarcely  marked ;  but  their 
obliquity  is  greater  than  in  the  cervical  region,  and  the  lower 
filaments  extend  for  the  distance  of  two  vertebras  before  they 
leave  the  canal.    The  filaments  of  the  upper  nerve  resemble 
those  of  the  last  cervical ;  and  those  of  the  last  nerve  are  slightly 
larger  than  the  rest.    The  filaments  of  origin  of  the  anterior 
In  the    and  posterior  roots  in  the  lumbar  and  sacral  nerves  are,  with  the 
i^"d™^'  exception  of  some  of  the  last  sacral,  larger  and  more  numerous 
sacni.    than  those  of  the  other  regions,  but  the  different  filaments  of  the 
anterior  set  are  of  nearly  the  same  size  as  the  posterior ;  the 
filaments  do  not  come  in  so  regular  a  line  from  the  cord,  for 
the  anterior  arise  close  to  the  median  groove,  but  the   pos- 
terior are  separated  from  it  by  an  interval,  and  they  arise  in 
a  continued  line  along  the  cord,    llie  extent  of  canal  occupied 
by  tliese  filaments  is  much  greater  than  in  the  nerves  of  the 
other  regions,  since  they  reach  from  the  lower  part  of  the  dorsal 
region  to  the  lumbar  vertebrae  and  sacrum :  the  filaments  in  this 
course  are  vertical  and  parallel  to  each  other,  and  the  ganglia 
belonging  to  them  are  found  in  the  interior  of  the  canal.     In 
the  two  last  sacral  nerves  the  filaments  are  much  sroalier  than 
in  the  rest. 
Spinal        The  spinal  arteries  are  anterior  and  posterior  :  the  anterior  is 
Ant»!^^  single  artery,  placed,  in  the  middle  line  of  the  cord,  beneath 
rior.      the  fibrous  band  on  the  anterior  surface.     It  commencesi  above. 


DISSECTION   OF   THE   SPINAL  CORD,  155 

at  the  medulla  oblongata^  by  the  union,  in  one  trunk,  of  the  two 
anterior  spinal  arteries  which  are  branches  of  the  vertebral ; 
and,  in  its  course  along  the  cord,  it  receives  accessory  branches 
from  the  ascending  cervical  and  vertebral  arteries  in  the  neck ; 
from  tlie  intercostal  in  the  back,  and  from  the  lumbar  in  the 
loins :  these  branches  enter  through  the  apertures  in  the  dura 
mater  for  the  nerves,  and  they  continue  the  anterior  median 
artery  to  the  extremity  of  the  cord,  and  along  the  central  fibrous 
prolongation  of  tlie  pia  mater.  This  artery  gives  some  branches 
to  the  median  fissure,  and  others  to  the  surface  of  the  cord, 
from  which  small  arteries  are  distributed  to  its  substance.  Tlie 
posterior  arteries,  one  on  each  side  of  the  cord,  are  derived,  poits* 
above,  from  the  vertebral,  and  they  are  continued  along  the'*^* 
cord  by  the  branches  sent  into  the  spinal  canal  from  the  same 
vessels  that  supply  the  anterior  in  the  neck,  back,  and  loins. 
These  branches  enter  with  the  nerves,  and  on  the  side  of  the 
cord  they  divide  into  ascending  and  descending  arteries  that 
anastomose  with  branches  above  and  below,  and  so  the  trunk  of 
eadi  posterior  spinal  is  continued  to  the  extremity  of  the  cord ; 
other  branches  ramify  on  the  surface  of  the  cord  around  the 
roots  of  the  nerves,  and  they  anastomose  with  the  arteries  of 
the  opposite  side.  The  upper  dilated  part  of  the  cord,  or  the 
medulla  oblongata,  receives  its  two  posterior  spinal  branches 
from  the  vertebral  arteries  ;  and  these  anastomose,  below,  with 
the  lateral  branches  sent  through  the  intervertebral  fora* 
roina* 

The  veins  on  the  surface  of  the  cord  are  veiy  tortuous,  the  veinc 
greater  trunks  are  behind,  and  most  of  them  issue  from  the 
posterior  median  fissure.  Opposite  each  pair  of  nerves,  a  branch 
passes  outwards,  with  the  roots,  to  join  tlie  veins  of  the  spinal 
canal  in  the  intervertebral  foramina. 

Tlie  portion  of  the  cord  obtained  from  the  spinal  canal  in  this  Dincc* 
stage  of  the  dissection  is  too  decomposed  to  serve  for  the  ex-  ^^^' 
amination  of  the  structure  of  the  cord ;  and  therefore  a  very 
fresh  portion  of  cord  is  to  be  taken,  or  a  portion  hardened  in 
spirit  is  preferable.  Detach  the  pia  mater  from  the  sur&ce  of 
the  cord  to  see  its  structure,  and  leave  connected  to  it  some  of 
the  filaments  of  the  roots  of  the  spinal  nerves. 

The  medulla  spifudis  or  spinal  cardt  when  deprived  of  its  pwi- 
investing  membrane,  is  seen  to  be  divided,  by  an  anterior  and  a  \]^*  ^ 
posterior  fissure,  into  two  halves  which  are  united  in  the  middle  gpj^ 
jine   by  a  central  connecting  portion ;  and  to  each  half  the 
nerves  are  attached.    The  anterior  ^fissure  or  sulcus,  wider  and  Anterior 
larger  than  the  posterior,  is  occupied  by  a  fold  of  the  pia  mater,  ^^^^* 
and  it  penetrates  to  about  one  third  of  the  thickness  of  the 
cord.      A  thin   medullary  Isiyer  lines   the  fissure,   it  is  per- 
forated by  many  apertures,  for  the  transmission  of  the  vessels 
which  enter  the  substance  of  the  cord,  and,  in  the  bottom,  its 
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fibres  are  transverse :  this  medullary  layer  has  been  called  the 
FMte-  :  anterior  commissure.     The  posterior  ^fissure,  as   deep   as  the 
r^ure.  anterior,  but  not  so  wide,  contains  also  a  thin  fold  of  pta  mater; 
and  in  it,  the  fibres  of  the  medullary  layer  that  lines  it  are  lon- 
gitudinal.    £ach  half  of  the  cord  is  divided  into  two  portions  by 
a  sulcus  along  the  line  of  attachment  of  the  posterior  roots,  the 
Antero.  part  in  front  of  the  sulcus  is  the  tuUero-kUeral  divitum  and  the 
ISiri?     p&rt  behind  the  posterior  division  of  the  cord.     The  posterior 
•ion.      division  is  marked  by  a  slight  groove  near  the  posterior  median 
rior'^    fissure,  which,   according  to  some,  separates  from  it  a  small 
Son!'     band,— the  posterior  median  cord  ;  this  cord,  placed  on  the  side  of 
P(Mte-    the  median  fissure,  is  continued  upwards  into   the   posterior 
dun™^  pyramid.     Along  the  line  of  attachment  of  the  anterior  roots 
Cord,      to  the  antero-lateral  division,  before  the  pia  mater  is  removed, 
there  is  a  slight  groove,  but  this  disappears  afterwards.     Some 
distinguished  physiologists,  as  Bell  and  Bellingeri,  have  divided 
each  half  of  the  cord  into  three  nearly  equal  portions;  an 
anterior,  comprised  between  the  anterior  median  fissure  and  the 
anterior  roots ;  a  posterior  part,  between  the  posterior  median 
fissure  and  the  posterior  roots ;  and  a  lateral  portion,  between 
the  lines  of  attachment  of  the  anterior  and  the  posterior  roots. 
The  functions  of  the  separate  divisions  of  the  cord  are  not  satis- 
factorily ascertained. 
struc         A  horizontal  section  of  the  cord  shows  each  half  to  be  a 
^"'^      cylinder  of  white  medullary  substance,  which  contains  in  its 
centre  grey  or  cineritious  matter;  and  the  two  halves  of  the 
cord  to  be  united,  in  the  middle  line,  by  a  central  portion  or 
commissure.     The  sulci  and  divisions  of  the  cord  are  now  better 
seen ;  the  anterior  two  thirds  c^  it  forming  the  antero-lateral 
division ;  the  posterior  third  of  it,  the  posterior  division  ;  and  a 
part  of  this  last,  near  the  middle  line,  constituting  the  posterior 
Gray      median  cord.       The  gr&^  matter  contained  in   the   centre  is 
^'^    disposed  in  the  form  of  two  semilunar  masses,  one  for  each  bal^ 
and  tliese  are  connected  by  a  central  transverse  portion.    Bach 
semilunar  portion  is  convex  internally  towards  the  one  in  the 
opposite  half  of  the  cord,  and  the  two  are  united  together  by 
the  transverse  portion  of  the  grey  matter,  or  by  the  grey  com- 
missure ;  the  anterior  extremity  of  each,  larger  than  the  pos- 
terior, and  round,  is  directed  forwards  to  the  line  of  ^attachment 
of  the  anterior  roots,  without  however  reaching  these ;  and  the 
posterior^  small  and  pomted,  projects  back  to  the  lateral  groove 
which  divides  the  half  of  the  cord  into  its  two  unequal  portions, 
or  to  the  origin  of  the  filaments  of  the  posterior  roots.*     The 
commia  commissure  or  transverse  portion  between  the  halves  of  the  cord 

rare. 

*  Mayo  deicribes  these  portions  of  grey  matter  as  haying  a  dentate  mar- 
gin, and  in  their  interior  white  matter,  from  which  civeiunstance  he  calls 
each  a  corpua  dentatum. 
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is  ibrmed,  in  the  centre,  by  the  transverse  grey  band  or  com- 
missure which  intervenes  betweeen  the  grey  masses  in  the  halves 
of  the  cord ;  and  this  is  covered,  before  and  behind,  by  a  layer 
of  the  medullary  matter  that  lines  the  anterior  and  posterior 
fissures  of  the  cord.  The  exterior  medullary  substance  of  the 
cord  consists  of  plates  or  laminae,  with  longitudinal  fibres,  placed 
side  by  side,  and  which  Rolando  supposes  to  be  but  a  single 
layer  bent  in  a  sinuous  or  wavy  manner. 

The  deep  origin  of  the  filaments  of  the  roots  of  the  spinal  Deep 
nerves  from  the  cord  is  uncertain,  and  the  opinions  of  the  best  on^° 
authorities  on  this  subject  do  not  coincide.  Thus  Bell  says  that  ^i!!^ 
the  filaments  of  the  anterior  roots  arise  from  his  anterior  divi- 
sion of  the  cord,  or  from  the  part  between  the  anterior  median 
fissure  and  the  line  of  attachment  of  the  filaments  of  this  root ; 
and  that  the  filaments  of  the  posterior  come  from  the  lateral 
division  of  the  cord  or  the  part  between  the  attachments  of  the 
anterior  and  the  posterior  roots :  so  that  the  filaments  of  both 
roots  are  united  to  the  antero-lateral  division  of  the  cord. 
Belltngeri  states  that  the  filaments  of  each  root  have  three  points 
of  connection  to  the  cord :  the  anterior  being  attached  to  the 
same  anterior  and  lateral  divisions  of  the  cord  that  Bell  de* 
scribes,  as  well  as  to  the  anterior  part  of  the  semilunar  grey 
mass;  and  the  posterior  filaments  being  connected  to  the 
posterior  and  lateral  divisions  of  the  cord,  and  also  to  the 
posterior  peak  of  the  semilunar  grey  mass.* 

The  spinal  arteries  and  veins  may  be  partially  seen,  in  the  piMec- 
canal,  but  they  have  been  unavoidably  injured  in  opening  it  and^^^"* 
in  removing  the  cord.  The  veins  of  the  spine  are  not  very 
visible  unless  they  are  congested ;  but  to  make  a  perfect  dis- 
section of  these,  they  should  be  injected,  before  opening  the 
canal,  by  means  of  the  lumbar,  intercostal,  and  vertebral 
veins. 

The  inira»9pinal  arteries^  branches  of  the  vertebral  and  int^a. 
ascending  cervical  in  the  neck,  of  the  intercostal  in  the  back,  Arteriei. 
and  of  ^e  lumbar  in  the  loins,  enter  the  spinal  canal  by  the 
intervertebral  foramina ;  and  they  divide,  afler  giving  off  a 
branch  to  supply  the  cord,  into  an  ascending  and  a  descending 
branch,  which  anastomose  with  corresponding  branches  both 
above  and  below  ;  and  from  the  convexity  of  the  arches  formed 
in  this  manner,  two  branches  pass  transversely  inwards,  one 
above  and  one  below  the  apertures  in  the  posterior  part  of  the 
bodies  of  the  vertebrae,  to  anastomose  with  similar  branches 
from  the  opposite  side :  branches  are  given  off  to  the  bodies  of 

'  *  Mr.  Gninger,  in  his  ObHrvaiioma  on  the  Stntehtre  and  FwmHohb  of  the 
Spinal  Cordf  London,  1 837,  states  that  the  filaments  of  both  the  anterior  and 
the  i>osterior  roots  ere  united  to  the  middle  division  of  the  cord ;  that  those  of 
the  anterior  roots  arise  also  from  the  front  of  the  grey  mass ;  and  that  those  of  the 
posterior  roots  are  connected,  in  addition,  to  the  posterior  peak  of  grey  matter. 
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the  vertebrae  from  these  transverse  arches,  and  they  anastomose 

with  small  arteries  that  enter  the  anterior  surface  of  the  bone. 

Intra-        The  tfUnZ'SpifuU  veins  are  very  numerous,  and  they  consist  of 

i^e?iM.    two  anterior  longitudinal  veins  which  extend  from  the  occipital 

bone  to  the  base  of  the  coccyx,  and  are  connected  together  by 

transverse  branches,— the  transverse  plexuses ;  and  of  posterior 

spinal  plexuses  in  contact  with  the  plates  of  the  vertebrae.     In 

the  cervical  and  sacral  regions  these  veins  are  the  smallest. 

Anterior  The  anterior  longitudinal^  two  in  number,  are  placed  close  to 

tucunai,  the  posterior  surface  of  the  bodies  of  the  vertebrae,  one  on  each 

side  of  the  posterior  common  ligament ;  they  are  connected 

together,  opposite  the  body  of  each  vertebra,  by  the  transverse 

Trani' '  plexttsss  which  pass  beneath  the  ligament,  and  receive  the  small 

^"^'     veins  from  the  bodies  of  the  vertebrae ;  the  longitudinal  veins 

are  joined  by  transverse  branches  from  the  posterior  plexus, 

opposite  the  intervertebral  foramina,  and  branches  are  sent 

through  these  apertures  to  join  the  lumbar,  dorsal,  and  cervical 

veins,   on   the  exterior  of  the   spine.      The  posterior  spinal 

Focte-   plexuses,  one  on  each  side,  beneath  the  plates  of  the  vertebrae, 

nexuMsarc  smaller   than  the  anterior  veins;  they  communicate  with 

each  other  by  transverse  branches,  —  the  posterior  transverse 

TniM.   plexuses^  and  also  with  the  anterior  longitudinal  veins,  by  lateral 

Yerwj.    iji-anches. 


THE   ANTERIOR   TRIANGLE  OF   THE   NECK. 

Dttsee*  The  subject  is  now  turned  again  on  the  backi  the  shoulders 
^^'  are  to  be  raised  by  blocks,  and  the  head  is  to  be  turned  to  the 
lefl  side,  and  fixed  backwards  with  hooks,  as  before  directed  for 
the  dissection  of  the  posterior  triangle,  in  order  that  the  remain- 
ing part  of  the  neck  may  be  completed.  If  the  thorax  should 
have  been  already  finished,  the  head  and  neck  may  be  separated 
from  the  trunk,  by  dividing  the  spine,  in  the  interval  between 
the  second  and  third  dorsal  vertebrae,  so  as  to  leave  the  clavicles 
and  first  ribs  undisturbed  in  their  relations,  and  the  tieck  is  to 
be  rendered  tense  by  fastening  it  with  books,  over  a  small  narrow 
block,  in  the  position  explained  above.  In  either  case,  continue 
with  the  dissection  of  the  anterior  triangle  of  the  neck :  raise  the 
portion  of  skin  in  front  of  the  sterno-mastoid  to  the  middle  line, 
the  incision  along  the  base  of  the  jaw  readily  allowing  this. 
Close  beneath  the  skin  is  the  superficial  fascia,  and  the  ramifi- 
cations of  the  superficial  cervical  nerve  which  perforates  the 
platysma,  are  found  in  it:  dissect  out  the  nerve,  and  then  clean  the 
fibres  of  the  platysma,  and  beneath  the  platysma  is  the  cervical 
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portion  of  the  portio  dura,  which  joins  with  the  superficial  cer- 
vical nerve. 

The  cervicedis  superficialis  nerve^  one  of  the  anterior  cutaneous  Super- 
branches  of  the  cervical  plexus,  passes  forwards  over  the  sterno-  cerricai 
mastoid,  and  divides  beneath  the  platysma  into  its  ascending  ^^'▼••^ 
and  descending  branches ;  the  ascenditiff^  the  larger  of  the  two, 
divides  into  branches  which  perforate  the  platysma,  and  subdivide 
in  the  superficial  fascia  into  many  filaments,  which  radiate  ovei^ 
the  upper  part  of  the  anterior  triangle,  and  extend  as  high  as 
the  chin  and  side  of  the  jaw.     Some  of  the  filaments  of  this 
nerve  join  with  cutaneous  filaments  of  the  portio  dura,  which 
perforate  the  platysma,  and  one  or  two  remain  beneath  the 
muscle,  and  run  with  the  externfil  jugular  vein.    The  descending^ 
branch  perforates  also  the  platysma,  and  divides  into  branches 
that  are  distributed  to  the  integuments  of  the  lower  part  of 
the  front  of  the  neck.    This  nerve  is  more  superficial  than  the 
portio  dura  which  is  situated  beneath  the  platysma. 

The  platysma  myoides  mtescle  will  be  seen   if  the  cellular  PiAtyt* 
membrane  that  covers  it  has  been  removed  from  it.     It  covers  Syoidcs 
the  side  of  the  neck,  from  the  stemo-mastoid  to  the  jaw,  in  the  ^"*<^^* 
same  manner  that  it  did,  by  its  lower  portion,  the  interval  be- 
tween this  muscle  and  the  shoulder.     The  fibres  have  the  same 
appearance  also,  in  this  upper  half,  as  they  had  in  the  lower ; 
but  they  are  rather  stronger ;  they  are  directed  obliquely  up- 
wards and  inwards,  and  at  the  base  of  the  jaw,  the  most  in- 
ternal fibres  are  inserted  into  the  integument  near  the  middle  inicr. 
line;  the  roost  external,  to  the  oblique  line  on  the  side  of  the^^^ 
jaw,  and  the  intervening  ones  join  the  depressor  anguli,  and 
quadratus  roenti  muscles,  at  their  insertion  into  the  side  of  the 
lower  jaw.     This  part  of  the  muscle  is  subcutaneous,  and  it  is  Reia. 
crossed  by  the  cutaneous  nerves  of  the  superficial  cervical  nerve.  '^^^ 
It  covers  in  the  upper  part  of  the  anterior  triangle,  across  which 
it  is  stretched,  and  it  conceals  the  branches  of  the  portio  dura. 
Raise  this  muscle  to  the  line  of  the  jaw,  and  the  ramifications  of 
the  portio  dura,  and  the  deep  cervical  fascia  come  into  view. 

The  cervical  branches  of  the  cervicofacial  division  of  the  cervical 
portio  dura  nerve,  which  passed  below  the  level  of  the  jaw,  are  es^fthe 
now  exposed,  and,  with  these,  the  anatomy  of  the  cutaneous  Portio 
pari  of  the  portio  dura  is  completed.     The  nerves  pass  down- 
wards and  inwards  over  the  side  of  the  upper  part  of  the  neck« 
and  they  descend  as  low  as  the  os  hyoides ;  many  turn  forwards 
to  the  chin,  and  form  arches  parallel  to  the  branches  of  this 
nerve  above  the  base  of  the  jaw.    The  divisions  of  this  nerve 
lie  superficial  to  the  deep  cervical  fascia,  but  beneath  the  pla- 
tysma, to  which  most  of  the  branches  are  distributed ;  one  or 
two  branches,  from  it,  descend  beneath  the  platysma,  to  join  the 
superficial  cervical  nerve  of  the  cervical  plexus,  and  some  per- 
forate also  the  platysma,  to  join,  by  very  minute  filaments,  the 
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ramifications  o£  Uie  same  nerve.  This  nerve  chiefly  supplies  the 
muscle,  whilst  the  preceding  was  distributed  mostly  to  the  in- 
tegument. 
g««p  .  The  deep  cervical  fascia  is  continued  forwards  from  that  cover- 
FMdA. .  ing  tlie  posterior  part  of  the  neck»  and  it  incases  the  parts  in 
front  of  the  sterno- mastoid.  In  the  upper  part  of  the  neck 
the  fascia  is  thin  and  weak  at  its  attachment  to  the  jaw ;  but  in 
the  middle  line^  near  the  sternum,  it  is  a  white  firm  band,  which 
is  fixed  to  the  upper  part  of  this  bone,  and  occupies  the  interval 
between  the  sterno-mastoid  muscles.  It  sends  processes  in* 
wards  between  the  muscles,  which  become,  for  the  most  part, 
thin  and  cellular,  and  serve  only  as  partitions  between  them : 
the  layer  which  lies  beneath  the  stemo-mastoid  is  stronger, 
it  is  connected  to  the  sheath  of  the  vessels  beneath  it,  and 
passes  upwards  to  be  attached  to  the  styloid  process  and  ramus 
of  the  jaw,  to  form  the  stylo-maxillary  ligament.  A  deep  layer 
of  the  fascia  descends  also  into  the  upper  part  of  the  thorax, 
and  is  lost  on  the  brachio-cephalic  vessels, 
uoo  ^'  ^A^s^  ^^c  fascia  to  the  middle  line  ;  the  anterior  jugular  vein 
will  be  observed  near  the  middle  line,  and  the  great  anterior 
triangle  will  be  partially  seen  ;  but,  to  obtain  a  good  view  of  it, 
all  the  cellular  membrane  that  it  contains  must  be  carefully  re- 
moved, so  as  not  to  injure  the  numerous  nerves  and  arteries,  or 
displace  the  relations  of  any  of  the  parts.  A  large  artery  — 
the  carotid  —  with  its  accompanying  vein,  appears  from  beneath 
the  muscles,  and  lies  in  the  centre  of  the  space,  and  the  sheath 
that  conceals  them  is  to  be  taken  away  ;  but,  in  doing  this,  the 
dissector  will  find  a  small  nerve — the  descendens  noni — wlildi 
is  a  branch  of  the  ninth,  and  lies,  generally,  in  front  of  the 
sheath ;  it  distributes  small  filaments  to  the  muscles  on  the 
inner  side.  Opposite  the  thjrroid  body,  the  artery  divides  into 
two  large  branches,  and  many  smaller  branches  are  given  from 
the  internal  one,  particularly  in  the  upper  part  of  the  space.  A 
large  nerve  — the  hypoglossal — crosses  the  artery  a  little  above 
the  OS  hyoides,  with  the  digastric  and  stylo-hyoid  muscles ;  a 
plexus  of  veins,  that  joins  the  jugular  vein,  covers  also  the  arter)% 
Close  beneath  the  side  of  the  jaw,  is  the  submaxillary  gland  ;  and, 
on  the  inner  side,  below  the  os  hyoides,  are  the  superior  thyroid 
vessels,  with  the  superior  laryngeal  nerve ;  this  nerve  gives  off 
a  small  branch  —  the  external  laryngeal  —  which  descends  with 
the  artery,  and  it  will  be  found  beneath  the  muscles  in  the 
middle  line.  The  upper  part  of  the  triangle  has  been  cleaned 
out,  by  removing  the  parotid,  in  the  dissection  of  the  portio 
dura  nerve. 
^^  The  anterior  jugular  wtn,  the  small  vein  beneath  the  fascia 
jucuiw  in  the  middle  line  o^  the  neck,  commences  in  some  small  veins 
below  the  chin,  and  it  descends  to  the  sternum;  it  is  then  di- 
rected transversely  outwards  beneath  the  clavicular  cMrigin  of 
the  sterno-mastoid  muscle,  and  it  joins  the  subclavian  vein, 
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mearer  the  middle  line  than  the  opening  of  the  external  jugular 
into  the  same  vessel.  This  vein  receives  some  small  branches 
irom  the  front  of  the  neck,  and  small  laryngeal  veins,  and  it  has 
branches  of  communication  with  the  external  jugular  vein.  The 
veins  of  opposite  sides  are  joined  by  a  small  transverse  branch, 
at  their  point  of  divergence  from  each  other  to  open  into  the 
jugular  veins.  There  are  usually  two  anterior  jugular  veins,  but 
it  often  happens  that  only  one  is  much  developed. 

The  cmlerior  triangle  of  the  neck  is  not  so  deep  as  the  pos-  Anterior 
terior,  but  its  surgical  importance  is  greater,  since  the  carotid  gie.**^' 
artery  or  its  branches  extend  through  it  from  base  to  apex,  in- 
stead of  through  only  a  portion,  as  in  the  other  triangle.     The 
extent  of  this  space  is,  from  the  jaw  to  the  sternal  end  of  the 
clavicle  ;  the  anterior  boundary  is  the  middle  line,  the  posterior 
the  stemo-mastoid ;  the  base  is  the  side  of  the  jaw,  and  a  line 
prolonged  from  this  to  the  mastoid  process ;  and  the  apex  is, 
below,  at  the  sternal  end  of  the  clavicle  and  sternum.      The 
upper  part  of  the    space    beneath    the  angle   of  the  jaw   is 
deep,  but  it  is  filled  below,  by  the  omo-hyoid,  sterno-hyoid,  and 
stemo-thyroid    muscles,   which    conceal    the    carotid    artery. 
Across  it  are  placed  the  skin,  superficial  fascia,  platysma,  branches 
of  the  portio  dura  and  superficial  cervical  nerves,  which  have 
been  removed.     The  space  is  divided,  like  the  posterior,  into  an 
upper  and  a  lower  portion,  by  the  digastric  and  stylo-hyoid 
muscles,  which  extend  obliouely  across  it  from  the  styloid  pro- 
cess to  the  OS  hyoides.     A  line  drawn  obliquely  from  the  mas- 
toid process  to  the  os  hyoides  would  indicate  this  division.   The 
lower  portion  of  the  space,  larger  than  the  upper,  is  bounded  Lower 
behind  by  the  stemo-mastoid,  in  front  by  the  middle  line,  and  p^"'**"* 
above  by  the  digastric  and  stylo-hyoid  muscles,  and  the  cornu 
of  the  OS  hyoides.     In  the  area  of  the  space,  below,  are  the 
small  muscles  that  ascend  to  the  os  hyoides,  and  they  reach  as 
high  as  the  cricoid  cartilage  of  the  larynx,  and  conceal  the 
common  carotid  artery  which  is  still  beneath  them;  but,  above 
this  cartilage,  they  leave  the  artery  exposed,  since  the  omo- 
hyoid and  muscles  from  the  sternum  to  the  os  hyoides  pass 
inwards,  and  the  stemo-mastoid  outwards,  and   the  vessel   is 
covered  only  by  the  superficial  parts  that  extend  across  the 
space.     Above  the  muscles,  the  trunk  of  the  common  carotid  is 
very  superficial  in  this  portion  of  the  triangle,  and  it  divides, 
opposite  the  upper  border  of  the  thyroid  cartilage,  into  two 
large  trunks  which  lie  side  by  side,  and  ascend,  beneath  the 
digastric  and  stylo-hyoid,  into  the  other  portion  of  the  space  ; 
the  internal  of  the  two  is  called  external  carotid,  since  it  sup- 
plies the  outer  parts  of  the  head  and  neck ;  and  the  external 
in  position  is  named  internal  carotid,  because  it  is  distributed 
to  the  parts  within  the  skull.     These  arteries  have  the  same 
relation  to  each  other  till  they  have  passed  beneath  the  digastric, 
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but  above  this  muscle  the  external  carotid  is  more  superficial 
than  the  internal.     In  close  contact  with  the  internal  carotid 
artery,  and  contained  in  a  sheath  with  it,  is  the  large  internal 
jugular  vein,  which  partly  lies  over   the  artery,  and  receives 
branches  which  pass  beneath  the  digastric,  but  are  superficial  to 
the  external  carotid  :  Uiese  correspond  to  branches  of  the  ex- 
ternal  carotid^  which  are  supplied  to  the  neck.     Between  the 
internal  carotid  and  jugular  vein,  but  deeper  than  theyyistbe 
pneumo-gastric  nerve  of  the  eighth  pair,  which  lies  in  the  same 
sheath  as  the  vessels ;  to  the  outer  side  of  the  vessels  and  their 
sheath,  is  the  spinal  accessory  nerve  of  the  eighth,  it  appeain 
from  beneath  the  digastric  muscle,  descends  for  a  short  distance 
along  the  outer  side  of  the  vessels,  and  it  leaves  the  space  bj 
perforating  the  sterno-mastoid  muscle,  in  its  upper  third,  to 
reach  the  trapezius.     Crossing  both  carotid  arteries,  so  as  to 
form  an   arch  below  the  digastric  muscle,  is  the  hypoglossal 
nerve ;  this  comes  forwards  between  the  internal  jugular  vein 
and  internal  carotid  artery,  turns  round  the  occipital  artery 
below  the  digastric,  and  it  is  then  directed  forwards  and  inwards 
superficial  to  both  vessels ;   it  leaves  the  space,  in  front,  by 
ascending,  with  the  lingual  artery,  beneath  the   digastric,  to 
enter  beneath  the  small  muscles  between  the  jaw  and  os  hyoides. 
As  this  nerve  crosses  the  neck,  it  gives  off  the  small  descendeos 
noni,  which  lies  in  front  of  the  sheath  of  the  vessels,  though 
sometimes  in  it,  and  supplies  the  small  muscles  ascending  to 
the   OS  hyoides.      The   external   carotid  gives   off  numerous 
branches  for  the  supply  of  the  head  and  neck^  and  some  of 
these  arise  in  this  lower  portion  of  the  anterior  triangle,  apd 
others  in  the  upper ;  the  ^rst  branch  is  the  superior  thyroid, 
which  runs  inwards  and  downwards  to  the  thyroid  body;  it  is 
accompanied  by  the  superior  laryngeal  nerve,  —  a  branch  of  the 
pneumo-gastric,  —  which  escapes  from  beneath  the  large  ves- 
sels, and  enters  tlie  larynx.     The  descending  branches  o(  this 
artery  are  accompanied  by  a  very  delicate  nerve  —  the  external 
laryngeal, — a  branch  from  the  superior  laryngeal  to  the  thyroid 
body.     From  the  inner  side  of  the  artery,  above  this,  is  the 
lingual  branch  which  passes,  with  the  hypoglossal  nerve,  be- 
neath the  digastric  muscle ;  from  the  front  of  the  artery  arises 
the  facial,  and  it  runs  also  beneath  tlie  digastric,  and  through 
the  submaxillary  gland  to  the  face ;  and  from  the  back  of  the 
artery  comes  the  occipital  branch  :  this  ascends  parallel  to  the 
external  carotid,  but  behind  it,  and  round  it  the  hypc^los^l 
nerve  turns.     In  front  of  the  vessels  are  the  cricoid  and  thyroid 
cartilages  of  the  larynx,  and  on  the  side  of  the  thyroid,  which 
is  the  highest,  is  the  thyroid  body,  covered  by  the  thyro-hyoid 
muscle  ;  between  the  thyroid  cartilage  and  the  os  hyoides  is  the 
thyro-hyoid  membrane,  and   it  is  perforated  by  the  superior 
Ui»pcr     laryngeal  nerve  and  artery.     The  upper  portion  of  the  triangle 

portion.         '' 
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is  small,  when  compared  with  tlie  lower,  its  boundary  above  is 
formed  by  the  side  of  the  jaw,  the  parotid  gland,  which  is  now 
removed,  and  the  mastoid  process ;  the  lower  boundary,  by  the 
digastric  and  stylo-hyoid  muscles  and  cornu  of  the  os  hyoides ; 
and  the  inner,  by  the  middle  line  of  the  neck.  This  space  is 
deeper  behind  than  before,  and  ascending  through  it,  nearer  the 
posterior  than  the  anterior  part,  to  reach  the  interval  between 
the  ear  and  ramus  of  the  jaw,  is  the  external  carotid  artery, 
which  enters  above  into  the  parotid  gland,  and  its  relations  in 
this  have  been  seen ;  deeper  than  the  external  carotid  is  the 
internal  carotid  artery  with  its  vein  and  the  nerves  that  accom* 
pany  it,  and  crossing  downwards  and  inwards  to  the  angle  of 
the  jaw  between  both  carotids  is  the  stylo-glossus  muscle.  In 
Uie  front  of  this  portion  of  the  triangle,  near  the  side  of  the 
jaw,  are  the  small  musclesT  between  the  jaw  and  os  hyoides,  the 
most  superficial  being  the  anterior  belly  of  the  digastric,  and 
the  mylo-hyoid ;  close  beneath  the  side  of  the  jaw^  and  some- 
what covered  by  it^  is  the  submaxillary  gland  which  lies  on  the 
«  mylo-hyoid  muscle ;  and,  passing  through  the  substance  of  the 
gland,  is  the  facial  artery  that  makes  some  remarkable  turns  to 
reach  the  face.  When  the  gland  is  rather  pulled  from  its  po- 
sition, the  mylo-hyoid  branch  of  nerve  and  the  sublingual 
artery  are  seen  on  the  surface  of  the  mylo-hyoid  muscle ;  and 
lower  and  deeper  than  the  facial  artery,  the  lingual  branch  of 
the  external  carotid,  which  enters  beneath  the  mylo-hyoid  and 
hyo-glossus  muscles ;  together  with  the  hypoglossid  nerve  which' 
lies  on  the  hyo-glossus  muscle,  and  above  the  level  of  the 
artery. 

The  stemthcleieUhtncutoid  muscle,  so  named  from  it  attach- stemo. 
ments,  is   situated  on  the  side  of  the  neck^  and  forms   the^^*^^^ 
prominence  of  this  part ;  it  is  narrower  in  the  centre  than  at  Muscle. 
either  extremity,  and  it  is  divided,  below,  into  two  portions  or 
heads.     The  muscle  arises  by  two  heads ;  the  internal,  pointed,  origin. 
thick,  and  tendinous  on  the  anterior  surface,  from  the  anterior 
part  of  the  sternum ;  the  external,  wide,  by  aponeurotic  fibres 
from  the  anterior  border  and  upper  surface  of  the  clavicle,  for 
the  sternal  third  of  this  bone,  or  sometimes  the  half.     The  two 
portions  of  the  muscle,  separated  at  first  by  a  cellular  interval, 
ascend,  the  anterior  passing  backwards,  and  the  posterior  almost 
vertically  and  overlapped  by  the  anterior,  and  they  meet  about 
the  middle  of  the  neck,  to  form  a  roundish  muscle,  whose  fibres 
are  prolonged  upwards  and  backwards  to  be  inserted  into  the  inicr. 
whole  outer  surface  of  the  mastoid  process,  and  by  a  tendinous  ^°^' 
attachment  into  the  outer  two  thirds  of  the  superior  curved  line 
of  the  occipital  bone.  A  tendon  is  placed  on  the  anterior  border 
of  the  occipital  attachment,  and  the  insertion  has  been  seen  and 
partly  detached  in  dissecting  the  portio  dura  nerve.     By  theiieia. 
position  of  this  muscle  across  the  side  of  the  neck  it  divides  ^'^"'' 
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this  into  two  triangular  spaces ;  its  cutaneous  sur&ce  is  very 
superficia],  and  is  covered  only  by  the  integument,  platysma, 
and  anterior  branches  of  the  cutaneous  nerves  of  the  cervical 
plexus ;  the  external  jugular  vein  also  crosses  the  muscle,  and 
lies  on  it  for  the  greater  part  of  its  extent.     The  posterior 
border  which  limits^  anteriorly,  the  posterior  trianglei  is  in  con* 
tact  with  the  cervical  plexus,  and  spinal  accessory  nerve,  afler  this 
has  perforated  it;  and,  below  this,  with  the  brachial  plexus,  the 
omo-hyoid  muscle,  and  the  external  jugular  vein  ;  the  subclavian 
artery  is  deep,  and  it  is  separated  from  this  border  by  the  an- 
terior scalenus  muscle.     Along   the  anterior  border  are  the 
parotid  gland  and  portio  dura  nerve,  the  digastric  and  stylo- 
hyoid  muscles,  the  internal  jugular  vein,  and  the  parts  already 
mentioned  as  lying  in  the  portion  of  the  anterior  triangle  belov 
the  digastric  muscle,  —  namely^  the'  carotid  arteries,  jugular 
vein,  and  spinal  accessory  nerve  ;  the  relations  of  these  vessels 
to  this  portion  of  the  border  of  the  muscle  below  the  digastric 
should  be  attentively  considered,  since  it  is  the  guide  to  these 
vessels  in  case  a  ligature  should  be  required  to  be  placed  on 
them.     Still  lower  down  than  the  carotids,  are  found  the  cricoid 
cartilage,  omo-hyoid  and  sterno-hyoid  muscles,  and  these  are 
slightly  covered  below  by  the  sternal  origin  of  the  muscle.   Cut 
across  this  muscle  near  its  clavicular  attachment,  and  turn  it 
upwards  and  outwards,  but  preserve  as  many  of  the  arteries 
and  nerves  that  enter  it  as  can  be  done,  until  they  have  been 
seen.   The  muscle  conceals  many  important  parts ; — the  sternal 
portion  or  origin  lies  over  the   sterno- clavicular    articulation 
and  anterior  jugular  vein,  the  sterno-hyoid,  thyroid,  and  omo* 
hyoid  muscles ;  and,  above  these,  on  the  common  carotid  artery, 
jugular  vein,  and  accompanying  nerves,  as  high  as  the  cricoid 
cartilage.     The  clavicular  portion  covers  the  anterior  scalenus 
muscle  and  phrenic  nerve,  and  the  transversalis  colli  and  humeri 
arteries  and  veins,  which  separate  it  from  the  subclavian  artery* 
This  origin  is  usually  distant  from  the  trapezius  the  length  of 
the  middle  third  of  the  clavicle,  but  sometimes  the  two  muscles 
are  united  at  their  origin,  and  they  conceal  altogether  the  sub- 
clavian artery,  —  so  that,  in  an   operation  on  this  vessel,  the 
muscular  fibres  would  be  required  to  be  divided.   After  the  two 
origins  of  the  muscle  have  united,  the  muscle  lies  on  the  cervical, 
and  part  of  the  brachial  plexus,  on  the  posterior  scalenus,  levator 
anguli,  and  splenius  muscles ;  and  near  its  cranial  attachment 
on  the  parotid  gland,  portio  dura  nerve,  and  posterior  aural 
artery,  and  on  the  digastric  muscle  with  the  occipital  artery* 
The  spinal  accessory  nerve   perforates  the  muscle   about  its 
upper  third,  and  supplies  it  with  branches;  and  some  small 
arteries  arc  supplied  to  it  from  the  carotid, 
omo-         The  omo-hyoid  muscle^  exposed  by  raising  the  8terno*mastoid, 
Muscle,  is  a  digastric  muscle,  and  its  two  fleshy  portions  are  united  by 
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a  small  round  tendon  beneath  the  sterno-mastoid  muscle.     Tlie 
posterior  belly,  dissected  with  the  posterior  triangle  and  the 
back,  has  been  seen  to  lie  across  the  lower  part  of  the  posterior 
triangle  of  the  neck,  to  arise  from  the  superior  costa  of  the  origto. 
scapula  beneath  the  trapezius,  and  to  end  in  the  connecting 
tendon  beneath  the  sterno-mastoid.     The  anterior  belh%  com* 
mencing  in  the  tendon,  runs  upwards  and  forwards,  beneath 
the  stemo-mastoid,  and  it  extends  from  the  anterior  border  of 
this  muscle  to  the  os  hyoides,  nearly  parallel  to  the  sterno-hyoid, 
with  which  it  is  inserted  into  the  os  hyoides,  at  the  junction  of  jn^^r. 
its  body  and  comu.     The  relations  of  the  posterior  belly  are  ^^^ 
examined,  but  the  anterior  crosses  the  common  carotid  artery  Sodil 
and  jugular  vein,  and  it  marks  the  point  at  which  the  artery  is 
superficial;   it  is  covered. by  the  integuments  and  fascia,  and 
lies  on  the  sterno-thyroid  muscle  and  thyroid  body ;  the  de- 
gcendens  noni  nerve  and  superior  thyroid  artery  lie  beneath  it. 
This  muscle  is  occasionally  attached  to  the  clavicle,  as  well  as 
to  the  superior  costa  of  the  scapula. 

The  stemO'hi/md  muscle^  situated  nearer  the  middle  line  than  sterno- 
tbe  preceding,  is  flat  and  thin,  and  it  will  be  readilj^  exposed  by  ^^i^ 
removing  any  cellular  membrane  tliat  may  cover  it.     It  arises,  oHgiD. 
below,  from  the  posterior  surface  of  the  sternum,  near  the  arti- 
culation with  the  clavicle,  and  from  the  posterior  ligaments  of 
this  articulation ;  the  fibres  ascend  and  form  a  flat  thin  muscle 
rrhich  is  inserted  into  the  lower  border  of  the  body  of  the  os  imer. 
hyoideSj  close  to  the  median  line,  and  internal  to  the  omo-hyoid,  '^^"* 
with   which   its  fibres  are  united.    In  the  lower  portion  the  Reia. 
muscle  is  covered  by  the  sternum  and  sterno-mastoid,  but  it  is  ^<^* 
subcutaneous  above  this;   its  cutaneous  surface  is  marked  by 
a  tendinous  intersection  a  little  above  the  clavicle.     The  inner 
border  corresponds  to  the  middle  line  of  the  neck,  and  it  is 
separated  from  the  one  of  the  opposite  side  by  a  slight  interval ; 
the  outer  is  in  contact  with  the  sterno-thyroid,  which  projects 
beyond  it,  and  with  the  omo-hyoid.     Cut  through  the  muscle 
near  tlie  sternum  and  turn  the  ends  up  and  down  ;  it  lies  on  the 
sterno-thyroid  muscle,  on  its  continuation  upwards  —  the  thyro- 
hyoid, and  on  the  superior  thyroid  vessels;  it  rests  also  over 
the  crico*  thyroid  membrane,  but  separated  from  it  by  a  small 
synovial  bursa.     The  origin  of  the  muscle  varies,  —  sometimes 
it  is  from  the  cartilaee  of  the  first  rib,  and  sometimes  from  the 
posterior  surface  of  the  clavicle. 

The  sterna-thyroid  muscle^  situated  beneath  the  sterno-hyoid,  SJfJJS 
Is  wider  and  shorter  than   it.     It  arises  inferiorly   from   the  MumIc; 
posterior  surface,  of  the  sternum,  opposite  the  cartilage  of  the  0'*s^°* 
first  or  the  second  rib,  and  sometimes  from  the  cartilage  of  the 
rib ;  the  fibres  ascend,  constitute  a  thin  but  wide  muscle,  and 
they  are  inserted  into  the  oblique  line  on  the  ala  of  the  thyroid  ^^^' 
cartilage,  to  which  the  inferior  constrictor  muscle  of  the  pharynx 
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is  attached.     The  muscle  appears  to  be  continued  upwards  to 
the  08  hyoides  by  a  short  thick  muscular  portion,  —  the  thyro- 
Reia-     hyoid  muscle.  The  cutaneous  surface  is  covered  by  the  steraum, 
**°°** '    sterno-mastoid,  hyoid,  and  omo-hyoid  muscles,  and  by  the  an- 
terior jugular  vein.   The  inner  border  corresponds  to  the  middle 
thyroid  vein ;  and  the  outer  to  the  carotid  artery.     The  muscle 
lies  on  the  trachea,  the  brachio-cephalic  artery,  on  the  right 
side,  and  on  the  common  carotid  artery ;  on  the  thyroid  body, 
with  its  vessels  and  the  external  laryngeal  nerve,  and  on  the 
small  crico-thyroid  muscle.   The  descendens  noni  nerve  supplier 
the  muscle.     It  is  marked  also  by  a  tendinous  intersection^ 
Thyro-        The  thyro-hyoid  mttscle,   sometimes   considered  one  of  the 
SJuscIc.  muscles  of  the  larynx,  is  short  and  flat.     It  arises  from  the 
oblique  line  on  the  outer  surface  of  the  thyroid  cartilage,  to 
which  the  inferior  constrictor  is  inserted ;  the  fibres  ascend  to 
•  the  OS  hyoides,  and  they  are  inserted   into  the  body  of  the 
OS  hyoides,  and  into  the  lower  border  of  the  inner  half  of  the 
great  cornu  of  this  bone.     It  is  covered  by  the  stemo-hyoid 
and  omo-hyoid  muscles,  and  it  lies  on  the  thyro-hyoid  mem- 
brane, and  the  superior  laryngeal  artery  and  nerve. 
JDUaec       Take  away  any  cellular  membrane  or  fascia  from  the  surfac^ 
**°°-      of  the  anterior  scalenus  muscle,  and  remove  a  fascia  that  « 
continued  from  its  inner  border,  to  expose  the  subclavian  artery 
with  its  branches,  in  the  part  of  its  course  before  it  reaches 
the  scalenus  muscle ;  and,  in  doing  this,  and  cleaning  the  tninl^ 
of  the  artery,  be  careful  not  to  cut  away  the  numerous  branches 
which  descend  from  the  sympathetic  nerve  to  the  chest.    On 
the  inferior  thyroid  branch  of  artery  which  is  directed  upwards 
and  inwards  to  the  thyroid  body,  is  oftentimes  placed  the  middle 
cervical  ganglion  of  the  sympathetic,  and  from  it  are  &o^ 
nerves  descending  also  to  the  thorax.     On  the  left  side,  the 
thoracic  duct  is  to  be  avoided,  as  it  lies  internal  to  the  suh- 
clavian,  and  crosses  outwards  over  the  thyroid  axis  to  join  the 
subclavian  vein.     The  cellular  membrane  and  fascia  are  to  be 
removed   more  completely  from   the  meshes  of  the  cervical 
-  plexus,  and  one  or  two  small  branches  that  pass  inwards  to  the 
descendens  noni  are  to  be  dissected  out ;  the  phrenic  nerve  irom 
the  plexus  lies  on  the  anterior  scalenus  muscle.     Follow  down- 
wards the  lower  cervical  nerves  to  the  brachial  plexus,  and  re- 
move the  cellular  membrane  from  the  large  trunks  of  nerves 
that  enter  into  this  plexus ;  and  take  care  of  the  small  subclavian 
branch  which  turns  forwards  to  this  muscle :  the  branches  that 
pass  backwards  through  the  posterior  scalenus  were  mostly  dis- 
sected with  the  back,  and  the  large  posterior  scalenus  muscte 
which  lies  behind  the  brachial  plexus,  is  to  have  the  fascia  and 
cellular  membrane  cleared  firom  it. 
Scalenus     The  seakfius  andeus  muscle  is  conical   in   shape,  the  base 
M^^.  ^«low  on  the  first  rib,  and  the  apex  is  connected  to  the  trans- 
verse processes  of  the  lower  cervical  vertebra.     It  is  situated  at 
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the  anterior  and  lateral  part  of  the  neck,  and  it  arises  by  Origin. 
aponeurotic  fibres  Irom  the  internal  border  and  upper  surface 
of  the  first  rib,  about  its  middle,  and  in  front  of  a  dej  ression  on 
this  surface  of  the  rib  for  the  subclavian  artery  :  a  tubercle, 
easily  felt  with  the  finger,  which  is  the  guide  to  the  position  of 
the  artery  when  it  is  to  be  ligatured,  marks  the  point  of  attache 
ment  of  this  muscle  to  the  rib.  The  fibres  ascend,  and  form  a 
fleshy  belly  which  divides,  above,  into  pointed  processes,  to  be 
inserted  into  the  anterior  tubercles  of  the  transverse  processes  ins«r- 
of  the  sixth,  fifth,  fi^urth,  and  third  cervical  vertebrae.  More  ^^' 
deeply  seated  below  than  above,  the  muscle  lies  beneath  the  R<^i«- 
clavicle,  subclavius  muscle,  and  subclavian  vein ;  above  this  it  ^^^' 
is  covered  by  the  clavicular  origin  of  the  sterno-roastoid,  and  on 
it  are  the  phrenic  nerve,  and  transversalis  colli  and  humeri 
arteries  and  veins.  Tlie  muscle  is  not  so  wide  as  the  posterior 
scalenus  muscle ;  its  outer  border  is  in  contact  with  the  large 
cervical  nerves  to  the  brachial  plexus,  and  the  inner  is  parallel 
to  the  internal  jugular  vein,  and,  deeper  still,  to  the  longus 
colli  muscle,  the  large  vertebral  artery  intervening  between  the 
two.  The  insertion  of  the  muscle  corresponds  to  the  origin  of 
the  rectus  capitis  anticus  major,  and  the  small  ascending  cer- 
vical artery  is  between  the  two.  Beneath  the  muscle  are  the 
large  nerves  of  the  brachial  plexus  and  the  subclavian  artery, 
irhich  separate  it  from  the  posterior  scalenus  muscle.  The 
lower  part  of  the  muscle  is  thus  interposed  between  the  sub- 
clavian artery  and  vein,  the  vein  being  superficial  to  tlie  muscle 
and  the  artery  beneath  it. 

The  sealentu  posticus  muscle^  larger  than  the  anterior,  behind  scaienui 
which  it  is  placed,  is  bifid  below,  and  it  caises  by  one  attach-  ^Vcie! 
ment,  from  the  upper  surface  of  the  rib  behind  the  depression  origin. 
for  the  subclavian  artery,  and  this  extends  backwards  to  the 
tuhercle  of  the  rib ;  and  by  the  other,  which  is  wide  and  placed 
behind  the  first,  firom  the  second  rib  between  its  tubercle  and 
angle.     The  fleshy  fibres  are  directed  upwards,  and  they  form 
a    thick  muscle  which  ends  by  being  inserted^   by  means   of  i„«er. 
pointed  processes,  into  the  posterior  tubercles  of  the  transverse  ^^^^ 
processes  of  the  six  last  cervical  vertebrae.     The  anterior  surface 
of  the  muscle  is  covered  by  the  brachial  plexus  and  subclavian 
artery,  and,  higher  up,  by  the  cervical  plexus  and  sterno-mastoid 
muscle.     The  inner  border  is  connected  to  the  transverse  pro- 
cesses of  the  cervical  vertebras,  and  to  the  two  first  ribs,  and 
is    in    contact  with    the    first   intercostal    muscle ;  the    outer 
border,  which  is  free  in  the  posterior  triangle,  is  crossed  by 
numerous  branches  of  the  cervical  plexus,  by  the  transversalis 
colli  artery  and  vein,  and  by  the  supra-scapular  nerve ;  and  it 
is  covered  by  the  sterno-mastoid  muscle,  and,  near  the  ribs,  by 
the  serratus  magnus  muscle ;  this  border  is  perforated  by  the 
two  nerves  to  the  rhomboid  and  serratus  muscles.     The  pos- 
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terior  surface  is  in  contact  with  the  muscles  of  the  hack,  vis. 
the  levator  anguli  scapulae,  cervicalis  ascendens,  and  transvev- 
salis  colli,  muscles. 

Between  the  scaleni  is  very  commonly  found  a  small  muscular 
Scalenus  slip,  —  the  sccUenus  minimus  of  Soemmering,  which  is  attached 
Muscle!'  to  the  upper  edge  of  the  first  rib,  and  ascends  to  the  transverse 
process  of  the  seventh,  or  of  the  two  last  cervical  vertebrae. 
This  muscular  bundle  separates  the  subclavian  artery  from  the 
united  trunk  of  the  eighth  cervical,  and  the  first  dorsal  nerve, 
which  is  somewhat  posterior  and  external  to  the  artery, 
suhcia-       The  subclavian  artery*^  one  of  the  branches  of  division  of  the 
Artery,  brachio-cephalic  trunk  behind  the  stemo-clavicular  articulatioiH 
runs  outwards  across  the  lower  part  of  the  neck  to  reach  the  upper 
extremity^  which  it  supplies  with  blood ;  and  the  continuation 
of  this  vessel  through  the  limb  receives  different  appellations 
according  to  the  names  of  the  regions  through  which  it  passes. 
The  name,  subclavian,  given  to  this  vessel  from  its  position 
beneath  the  clavicle,  is  applied  to  that  part  of  it  which  extends 
from  the  sterno-clavicular  articulation,  or  point  of  division  of 
the  brachio-cephalic  artery,  to  the  lower  border  of  the  first  rib- 
In  its  course  the  artery   does  not  pass   transversely,  but  It 
ascends  to  reach  the  upper  surface  of  the  first  rib,  where  it  lies 
between  the  scaleni  muscles,  and  it  then  descends,  being  in- 
clined obliquely  outwards,  to  the  lower  border  of  this  rib,  so  as 
to  form  an  arch  whose  concavity  is  directed  to  the  first  rib, 
and  the  pleura  and  lung  of  this  side.     This  extent  of  the  arteiy 
is  divided  into  three  parts,  to  facilitate  the  description  of  their 
relations,  which  are  very  different ;   the  first  portion  extends 
from  the  sterno-clavicular  articulation  to  the  inner  or  tracheal 
border  of  the  anterior  scalenus  muscle  ;  the  second  is  the  part 
between  the  scaleni  muscles ;  and  the  third  is  the  continuation 
of  the  trunk,  from  the  external  or  acromial  border  of  the  ecs- 
lenus,  to  the  lower  border  of  the  first  rib  :  the  first  and  second 
portions  are  the  deepest  in  position  and  the  least  accessible. 
Pint      The  first  portion  of  the  artery,  internal  to  the  scalenus  muscle, 
poruon.  ascends  slightly^  from  its  commencement,  to  the  first  rib,  and 
it  is  covered  by  the  integument  and  fasciae,  by  the  sternal  por- 
tion  of  the  sterno-mastoid,  and  beneath   it  by  the  anterior 
jugular  vein ;  by  the   sterno-hyoid  and  thyroid  muscles,  and 
beneath  these,  by  a  fascia  prolonged  over  the  artery  from  the 
inner  border  of  the  scalenus  muscle  to  the  brachio-cephalic  trunk. 
The  internal  jugular  vein  crosses  the  artery  at  right  angles,  and 
near  the  inner  border  of  the  scalenus  muscle,  and  beneath  it  is 
the  vertebral  vein  which  joins  the  brachio-cephalic  vein ;  and 
the  anterior  branches  of  the  sympathetic  nerve  lie  in  close  con- 

•  For  the  differences  between  the  right  and  left  subclavian  arteries,  refer 
to  the  dissection  of  the  left  side :  this  is  to  be  done,  especially,  in  the  disset- 
tion  of  the  opposite  side. 
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tact  with  the  artery :  between  the  jugular  rein  and  the  com* 
inencement  of  the  artery,  the  trunk  is  crossed  by  the  large 
pneumo-gastrlc  nerve  that  sends  behind  it  the  recurrent  nerve* 
This  portion  of  the  artery  is  in  contact  with  tlie  pleura>  which 
ascends,  above  the  first  rib,  into  the  concavity  of  the  artery, 
and  into  the  interval  between  the  two  scaleni  musclesi ;  it  lies 
over  the  longus  colli  muscle,  though  at  a  considerable  distance 
from  it,  and  separated  from  it  by  cellular  membrane  and  soma 
glands ;  the  recurrent  branch  of  the  pneumo- gastric,  and  the 
trunk  of  the  sympathetic  nerve,  are  behind  the  arlery  and  in 
close  contact  with  it.  On  the  lefl  side  the  subclavian  arises  in 
the  chest,  and  therefore  the  relations  of  the  first  portion  of  the 
artery  will  differ  much  from  this  of  the  right  side*  The  secofidsecma 
portionf  or  the  transit  of  the  artery,  between  the  soaleni,  iaP®"^°°» 
much  shorter,  and  is  more  superficial  than  the  first.  It  is 
covered  by  the  integument  and  fascia  as  the  first  portion,  by 
the  clavicular  part  of  the  sterno-mastoid  muscle,  -by  the  omo* 
hyoid,  and  the  anterior  scalenus  muscle;  the  pbrenic  nerve 
crosses  the  scalenus  muscle,  obliquely^  from  the  outer  to  the 
inner  border  which  it  reaches  at  the  insertion  of  the  muscle 
into  the  rib,  and  it  therefore  crosses  the  line  of  the  artery.  The 
subclavian  vein  is  not  in  close  proximity  to  the  artery,  since  it 
is  placed  in  front  of  the  scalenus  and  below  the  level  of  the 
artery.  Behind  this  part  of  the  artery  is  the  posterior  scalenus 
muscle,  but  the  trunk  of  the  eighth  cervical  and  the  first  dorsal 
nerve  lies  between  the  muscle  and  the  artery  (and  above  the 
artery  in  the  interval  between  the  scaleni  is  the  large  brachial 
plexus  which  descends  to  come  into  contact  with  it.  The  tkirdrhirii 
and  last  portion  of  the  artery,  which  extends  from  the  acromial*^'**""' 
border  of  the  scalenus  to  the  lower  border  of  the  first  rib,  lies 
in  the  clavicular  portion  of  the  posterior  triangle^  in  which  it  isf 
very  superficial,  and  its  anatomy  has  been  referred  to  in  the 
dissection  of  that  space,  to  which  reference  may  be  made. 

The  branches  of  this  artery  are  very  irregular  in  their  origin^  Branch- 
and  they  are  five  in  number:  three  are  given  off  from  the  por-^'* 
tioD  of  the  artery  internal  to  the  scalenus,  or  from  the  first  part 
of  the  artery,  and  they  are  the  vertebral,,  thyroid  axis,  and 
internal  mammary;  and  two  branches — the  superior  intercostal 
and  deep  cervical,  arise  from  the  second  part,  of  the  artery.  In 
those  instances  in  which  the  branches  of  the  thyroid  axis  are 
small,  one  or  more  branches  will  be  given  off  from  the  third  part 
of  the  aitery  ;  and  their  distribution  will  be  to  the  parts  that 
would  have  been  otherwise  supplied,  in  the  normal  distributio9» 
by  the  branches  of  the  thyroid  axis. 

The  dissection  of  the  origins  and  first  porti<ms  of  the  branchesDiMeoM 
of  this  artery  is  very  easy,  and  it  has  been  done  in  great  part  in  **®"* 
exposing  the  trunk ;  it  will  require  only  the  removal  of  any 
cellular  membrane,  with  the  precaution  of  not  cutting  away  the 
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nerves.     It  is  only  portions  of  the  branches  of  the  subdavtan 
that  can  now  be  examined,  since  the  arteries  leave  this  part  of 
the  neck,  and  they  either  have  been  or  will  be  dissected  to 
their  terminations  in  other  stages  of  this  part,  or  in  dissections 
of  the  other  parts  of  the  body.     To  jsee  the  two  branches  be. 
neath  the  scalenus,  this  muscle  must  be  afterwards  divided. 
vcrte-        The  vertebral  artert/,  generally  the  first  and  largest  branch  of 
Artery,  the  subclavian,  arises  from  the  upper  and  posterior  part  of  the 
artery,  and  it  ascends  a  little  outwards  behind  the  inferior 
thyroid  artery,  but  above  the  level  of  the  inferior  cervical  gan- 
glion of  the  sympathetic ;  and  between  the  contiguous  borders 
of  the  scalenus  and  longus  colli  muscles,  it  enters  the  aperture 
in  the  transverse  process  of  one  of  the  cervical  vertebree,  gene- 
rally the  sixth,  anterior  to  the  nerve  that  escapes  from  it.     The 
artery  then  ascends  through  the  series  of  foramina  in  these 
processes  of  the  vertebras,  winds  behind  the  articulating  pro- 
cess of  the  atlas,  perforates  the  ligament  between  the  atlas 
and  occiput,  and  it  enters  the  skull  to  be  distributed  to  the 
brain.     The  cervical  portion  of  the  artery  is  partly  concealed 
by  the  jugular  vein,  behind  which  it  turns,  and  it  is  accompanied 
by  branches  from  the  inferior  cervical  ganglion  of  the  sympa- 
thetic, which  accompany  it  and  form  on  it  the  vertebral  ^exus. 
On  the  left  side  the  artery  is  crossed  by  the  thoracic  duct.  This 
branch  gives  off  small  muscular  branches  in  the  neck,  before  it 
enters  into  the  foramina. 
Vein.         The  vertebral  vein  lies  with  the  artery  in  the  foramina,  but 
when  it  appears  in  the  neck  it  lies  supeHicial  to  its  artery,  and 
it  descends  over  the  subclavian  artery  to  end  in  the  brachio- 
cephalic vein ;    this  vein  is  joined  by  the  ascending  cervical 
vein,  and  sometimes  by  branches  from  the  deep  cervical. 
Internal      The  internal  mammary  arteryj  a  large  and  regular  branch, 
^^'    leaves  the  lower  part  of  the  trunk  opposite  the  thyroid  axis,  it 
Arterjr.  descends  vertically  beneath  the  clavicle,  subclavius  muscle,  and 
the  subclavian  vein  near  where  it  joins  with  the  internal  jugular 
in  the  brachio-cephalic,  and  it  enters  the  chest  between  the 
bag  of  the  pleura  and  the  first  rib.     As  this  artery  enters  the 
chest  it  is  crossed,  in  front,  by  the  phrenic  nerve  that  lies  be- 
tween it  and  the  commencement  of  the  brachio-cephalic  vein ; 
but  when   the  vessel  has   entered  the   cavity  it   changes  its 
direction,  and  runs  inwards  to  the  first  piece  of  the  sternum 
along  the  cartilage  of  the  rib  and  over  the  phrenic  nerve  and 
brachio-cephalic  vein ;  and  its  course  by  the  side  of  the  st^-nmn 
to  the  abdominal  wall,  to  anastomose  with  the  epigastric,  wtU 
be  dissected  with  the  thorax. 
Vein.         The  internal  mammary  vein  opens  into  either  the  bracliio- 

cephalic  or  the  superior  cava :  it  is  not  visible. 
Thyroid      The  thyroid  ctxisy  the  next  branch  of  the  subclavian,  is  a  short 
^^^     thick  trunk  that  arises  from  the  front  of  the  artery  near  the 
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inner  border  of  the  scalenus  muscle.    It  soon  divides  into  four 
branches  of  unequal  size ;  two,  the  transversalis  humeri  and 
colii  arteries,  run  transversely   outwards   across  the  scalenus 
muscle ;  and  the  other  two  ascend ; — one,  very  small,  is  the  cer- 
vicalis  ascendens,  which  is  directed  obliquely  outwards,  and  the 
other,  the  inferior  thyroid,  runs  inwards  to  the  thyroid  body. 
The  vertebral  and  internal  jugular  veins  lie  in  contact  with  the 
inner  side  of  the  artery,  and  the  anterior  scalenus  and  phrenic 
nerve  with  the  outer ;  on  the  left  side  the  thoracic  duct  crosses 
in  front  of  the  trunk,  as  it  is  directed  downwards  and  outwards 
to  open  into  the  angle  of  union  of  the  internal  jugular  and  sub- 
clavian veins.     The  transversalis  humeri  branch  runs  downwards  Tniw- 
and  outwards  over  the  scalenus  muscle  to  the  clavicle,  it  is  then  Humeri 
continued  outwards  behind  this  bone  and  the  subclavius  muscle,  br^nciL 
to  the  superior  costa  of  the  scapula,  and  it  divides  into  the  two 
branches,  named   supra-acromial  and   supra-spinal,   as   before 
seen.    The  transversalis  colU  branchy  larger  than  the  preceding,  Trans- 
crosses  the  scalenus  muscle  and  phrenic  nerve,  the  posterior  JJJ^ 
scalenus  muscle  and  the  brachial  plexus,  and  it  divides  beneath  branch, 
the  levator  anguli  into   the   superficialis   colli   and  posterior 
scapular.    This  artery  crosses  the  apex  of  the  space  in  which 
the  subclavian  artery  is  contained,  and  it  gives  off  some  small 
branches  to  the  posterior  triangle  of  the  neck.  The  inferior  thyroid  in«Mor 
arUn/f  the  largest  branch  of  the  thyroid  axis,  ascends  obliquely  SSSS? 
imrardg,  behind  the  common  carotid  artery  and  jugular  vein, 
and  the  pneumo-gastric  and  sympathetic  nerves,  to  the  thyroid 
body,  to  which  it  is  distributed.     In  this  course  the  artery  makes 
a  remarkable  turn  behind  the  carotid  artery;  it  lies,  at  first, 
superficial  to  the  vertebral  and  in  front  of  it,  it  is  then  placed 
on  the  longus  colli  muscle,  and  crosses  the  recurrent  nerve, 
^d,  at  the  lower  part  of  the  thyroid  body,  it  divides  into  an 
ascending  branch,  that  joins  with  the  descending  of  the  superior 
thyroid;  a  transverse,  directed  across  the  trachea,  below  the 
transverse  communi^ting  portion  of  the  thyroid  body,  to  ana- 
stomose with  a  similar  brandi  from  the  opposite  side  ;  and  many 
branches  for  the  supply  of  the  structure  of  this  body.     The 
middle  eeryical  ganglion  of  the  sympathetic  is  frequently  placed 
on  this  artery.     The  anastomosis  between  the  thyroid  arteries 
IS  y^ry  large  and  free.     The  ascending  cervical  artery  is  a  small  A'cend- 
branch  from  the  inferior  thyroid  or  from  the  axis  ;  it  ascends  on  ^"5'' 
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the  scalenus,  then  in  the  interval  between  the  insertion  of  this  branch, 
muscle  and  tiie  origin  of  the  rectus  capitis  anticus  major,  and  it 
terminates  by  dividing  into  branches ;  some  of  these  enter  the 
spinal  canal,  along  the  spinal  nerves,  to  anastomose  with  the 
other  arteries  of  the  canal ;  and  others  supply  the  muscles  in 
^ront  of  the  spine.  This  small  artery  is  sometimes  considered  a 
branch  of  the  inferior  thyroid. 
The  veins  that  correspond  to  these  branches  of  tlie  thyroid  Veinf. 
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axis  have  the  same  names  as  the  arteries.    Those  with  the 

transversa] is  colli  and  humeri  arteries  open  into  the  external 

jugular  vein,  near  its  junction  with  the  subclavian.    The  atcend' 

ing  cervical  joins  the  vertebral;  but  the  inferior  thyroid  \%  at  a 

distance  from  the  artery,  it  commences  in  a  plexus  of  veins 

connected  with  the  thyroid  body,  and  descends,  in  front  of  the 

trachea,  and  beneath  the  muscles  of  the  middle  line,  to  open 

into  the  angle  of  union  of  the  two  brachio-cephalic  trunks.  The 

vein  on  the  lefl  side  opens  into  the  left  brachio-cephalic  vein. 

Superior      The  Superior  intercostal  artery  arises  from  the  under  part  of 

coifai     ^^  artery  between  the  scaleni,  it  passes  backwards,  and  suddenly 

Artery,  bcnds  downwards  to  enter  the  thorax  over  the  first  rib.    The 

artery  then  extends  along  the  side  of  the  spine,  over  the  two  or 

three  first  intercostal  spaces,  to  each  of  which  it  gives  a  branch, 

and  it  ends  by  anastomosing,  in  one  of  the  intercostal  spaces, 

with  an  aortic  intercostal  artery.    The  artery  is  seen  in  the 

interior  of  the  thorax  when  it  is  opened,  and,  as  it  enters  this 

cavity,  it  crosses  the  neck  of  tlie  first  rib,  between  the  inferior 

cervical  ganglion  of  the   sympathetic  on  the  inner  side,  and 

the  first  dorsal  nerve  on  the  outer. 

Yeia  ;      When  the  vein  is  present,  it  opens  on  the  right  side,  into  tbe 

subclavian  vein ;  but,  on  the  left,  into  the  bracbio- cephalic 
Deep  The  profunda  cervicis  artery^   the  last  branch  of  the  sub* 

SSwyl*  clavian,  leaves  the  trunk  near  the  superior  intercostal,  if  not  in 
common  with  it,  beneath  the  scalenus.  The  artery  turns  back' 
wards  to  the  posterior  part  of  the  neck,  between  the  transverse 
processes  of  the  sixth  and  seventh  cervical  vertebrae;  aod 
between  the  complexus  and  semi-spinalis  colli  muscles  it  ana- 
stomoses with  the  occipital. 
Vein.         The  vein  with  this  artery  has  the  same  course,  it  joins  with 

the  vertebral,  and  it  opens  into  the  brachio-cephalic  vein, 
sobcu.  The  subclavian  vein^  exietidA  from  the  lower  border  of  the 
Vein.  ^^^  1*^^  ^^  tl^c  sterno- clavicular  articulation,  and,  at  this  spot,  >( 
joins  with  the  internal  jugular  vein  in  .the  brachio-cephahc- 
This  vein  is  the  continuation,  upwards,  of  the  axillary,  which 
ceases  at  the  lower  border  of  the  first  rib;  and,  to  see  it  more 
completely,  the  centre  of  the  clavicle  and  subclavius  muscle 
should  be  removed,  if  it  has  not  been  done.  It  does  not  for^^ 
an  arch  as  the  artery,  but  its  course  is  nearly  straight  behind 
the  clavicle  and  subclavius  muscle,  and  below  the  level  of  the 
artery,  from  which  it  is  separated  by  the  anterior  scalenus 
muscle ;  it  rests  on  the  first  rib  and  pleura.  Very  few  branches 
join  the  subclavian  vein ;  and,  of  all  the  veins  that  correspond 
to  the  branches  of  the  subclavian  artery,  only  one — the  svp^ 
intercostal  of  the  right  side,  —  opens  into  it,  and  this  vein  i» 
oflen  absent.     The  external   and  anterior  jugular  veins  open 

*  In  dissecting  the  left  side,  refer  to  the  description  of  the  left  side  for  ^ 
differences  between  the  veins  of  opposite  sides. 
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into  its  front,  as  well  as  a  small  vein  from  the  cephalic ;  into 
the  angle  of  union  of  it  and  the  internal  jugular  the  lymphatic 
duct  of  the  right  upper  extremity  and  right  side  of  the  head 
and  neck  opens ;  and  into  the  angle  of  union,  on  the  lefl  side, 
the  thoracic  duct  enters. 

The  hr€u:hial plexus  is  readily  exposed  by  removing,  sulBBciently,  Brachial 
die  anterior  scalenus  muscle.  It  is  formed  by  the  union  of  the^*®*""* 
anterior  branches  of  the  four  lower  cervical  nerves  with  that  of 
the  first  dorsal ;  it  is  joined  above  by  a  branch  sent  down  from 
the  fourth  nerve  in  the  cervical  plexus,  and  the  nerves  are 
joined  also  by  filaments  from  the  lower  cervical  ganglion  of  the 
sympatlietic,  which  unite  with  them  close  to  the  intervertebral 
foramina*  llie  plexus,  formed  by  the  divisions,  subdivisions, 
and  unions  of  the  different  nerves  and  their  branches,  extends 
from  the  lower  part  of  the  side  of  the  neck  to  the  coracoid 
process  in  the  axilla ;  its  upper  part  is  wide  and  is  opposite  the 
three  lower  cervical  vertebrae,  the  lower  is  pointed  and  sur- 
rounds the  axillary  artery ;  it  lies,  above,  between  the  scaleni 
muscles,  to  the  upper  and  outer  side  of  the  artery,  it  then 
descends,  with  a  closer  relation  to  the  artery,  beneath  the 
clavicle  and  subclavius  muscle,  and  it  will  be  seen  in  the  dis- 
section of  the  axilla.  In  the  neck,  it  is  crossed  by  the  trans- 
versalis  colli  artery  and  vein,  by  the  omo-hyoid  muscle,  and  by 
the  transversal  is  humeri  artery  and  vein.  The  nerves  that 
enter  into  the  plexus  have  the  following  disposition  in  it:  —  the 
anterior  branches  of  the  fif^h  and  sixth  cervical  nerves  unite 
soon  after  they  leave  the  intervertebral  foramina,  and  whilst 
between  the  scaleni  muscles,  to  form  one  trunk  which  descends 
to  the  insertion  of  the  posterior  scalenus  muscle,  and  it  there 
joins  the  trunk  of  the  seventh  nerve,  which  runs,  alone,  to  this 
point ;  the  eighth  cervical  and  first  dorsal  unite  also  between 
the  scaleni,  and  soon  after  they  leave  the  foramina^  into  one 
trunk  that  lies  in  contact  with  the  artery,  but  posterior  to  it, 
and  it  descends  with  the  vessel  into  the  axillary  space,  in  which 
part  it  remains  as  a  trunk,  distinct  from  that  formed  by  the 
union  of  the  fiAh,  sixth,  and  seventh  nerves ;  the  two  large  cords 
or  trunks  lying  side  by  side  in  the  upper  part  of  the  axilla. 
Thus,  in  the  neck,  and  on  the  posterior  scalenus,  the  plexus  con- 
sists of  three  trunks ;  the  upper  one  formed  by  the  fiflh  and  sixth, 
the  middle  one  by  the  trunk  of  the  seventh  nerve,  and  the 
lower,  by  the  union  of  the  eighth  cervical  and  first  dorsal  nerves ; 
at  the  insertion  of  the  scalenus  into  the  rib  the  trunk  of  the 
seventh  joins  that  formed  by  the  fifth  and  sixth,  so  that  only- 
two  trunks  remain,  and  these  pass  with  the  artery  into  the 
axillary  space,  and  give  off  all  the  branches  for  the  supply  of  the 
upper  extremity :  these  two  cords  are  occasionally  joined  by  a 
cross  or  connecting  branch. 

The  branches  of  nerves  of  this  plexus  maybe  divided  intoBr«nch< 
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those  above  and  those  below  the  clavicle ;  those,  above,  are  the 

branches  to  the  rhomboid  and  levator  anguli  scapulae  muscles, 

to  the  phrenic  nerve,  to  the  serratus  and  subclavius  muscles, 

and  the   supra-scapular  nerve ;  and   those,  below,  supply  the 

upper  extremity  and  its  muscles,  and  will  be  dissected  with  these. 

To  the        The  branch  to  the  rhomboid  muscle  will  be  found,  by  tracing  it 

bold*"'   back  through  the  scalenus,  to  come  from  the  fifth  or  fourtli 

Muscle,  cervical  nerve,  as  soon  as  it  has  lefl  the  canal ;  it  runa  outwards 

through   the  substance  of  the  scalenus,  supplies  the  levator 

anguli,  and  is  distributed  to  the  rhomboid  muscle* 

To  the        The  branch  to  the  phrenic  nerve  comes  from  the  fiflh,  it  runs 

Ner^e!^  downwards  and  inwards  over  the  outer  border  of  the  scalenus 

muscle,  and  it  joins  the  phrenic  on  the  front  of  this  muscle. 
To  the        The  nerve  to  the  serrahju  magnusy  the  external  respiratory 
n^gtfus'  of  Bell,   or  the  posterior   thoracic,   is  sometimes  formed  bj 
Muscle,  branches  from  the  fifth  and  sixth  cervical  nerves  as  soon  as 
they  pass  from  their  foramina,  and  in   the  substance  of  the 
scalenus  which  it  perforates ;  at  others,  by  a.  branch  from  the 
sixth,  which  is  joined  by  a  branch  from  the  rhomboid  nerve, 
external  to  the  scalenus  muscle.     The  nerve  descends,  in  fi-ont 
of  the  levator  anguli  and  behind  the  brachial  plexus,  to  the 
axillary  surface  of  the  serratus,  to  which  it  is  distributed. 
To  the        The  branch  to  the  subclavius  miucle  is  a  very  delicate  and 
^^^'  small  nerve ;  it  is  given  off  from  the  front  of  the  trunk  formed 
Mufcic.  by  the  fifth  and  sixtli  nerves,  and  near  to  where  tills  joins  the 
seventh  nerve  ;  it  is  directed  downwards  and  forwards,  over  the 
subclavian  artery,  to  the  subclavius  muscle  which  it  enters  by 
the  under  surface,  and  about  its  middle. 
Supra.        The  supra-scapular  nerve  arises  from  the  posterior  part  of  the 
Kerve.^'  trunk  formed  by  the  fifth  and  sixth  nerves,  near  to  the  origin 
of  the  subclavian  branch  from  it.     The  nerve  is  larger  than 
either  of  the  preceding  branches,  and  it  descends  obliquely  out- 
wards and  backwards,  over  the  border  of  the  scalenus^  and 
levator  anguli  scapulae  muscles,  and  beneath  the  trapezius,  to 
the  notch  in  the  upper  costa  of  the  scapula,  through  which  it 
passes  to   supply  the  muscles   on   the   dorsum   of  this  bone. 
To  the    Numerous  muscular  branches  are  supplied  to  the  scaleni  muscles 
Muidii  ^^^^  ^^c  nerves  before  they  enter  tlie  plexus. 
Common      The  common  carotid  arteries^  one  on  each  side,  are  the  chief 
Artery  vcssels  for  the  supply  of  the  head  and  neck  with  blood,  and  they 
are  remarkable  in  not  giving  off  any  collateral  branches.     The 
vessel  of  the  right  side  extends,  from  the  division  of  the  brachio- 
cephalic artery,  opposite  the  sterno-clavicular  articulation,  into 
right  carotid  and  right  subclavian,  to  the  upper  border  of  the 
thyroid  cartilage,  where  it  divides  into  the  external  and  the  in- 
ternal carotid  artery.     On  the  lefl  side  the  common  carotid  is 
longer  than  this  on  the  right,  since  it  arises,  as  did  the  lefl  sub- 
clavian, from  the  arch  of  the  aorta  in  the  thorax,  and  therefore 
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its  relations  in  this  part  will  differ  from  those  of  the  right  side, 
but  after  it  has  entered  the  neck  the  relations  are  the  same  on 
both  sides.^  The  direction  of  the  artery  is  vertically  upwards 
and  outwards  in  front  of  the  bodies  of  the  cervical  vertebrae, 
and  by  the  side  of  the  trachea  and  larynx ;  it  is  more  deeply 
situated  in  the  lower  than  in  the  upper  part  of  its  course ;  and 
by  the  dilatation  of  the  air  tube  into  the  larynx,  the  arteries  are 
much  more  distant  from  the  middle  line,  and  therefore  from 
each  other,  opposite  this  body,  than  in  the  lower  part  of  the 
neck  The  course  of  the  artery  is  marked  by  a  line  drawn  from 
midway  between  the  angle  of  the  jaw  and  ear  to  the  sterno- 
clavicular articulation,  or  the  anterior  border  of  the  sterno- 
mastoid  muscle  is  generally  taken  as  the  guide  to  the  vessel  in 
surgical  operations.  The  artery  is  confined  in  a  sheath  of  cer- 
vical fascia  with  the  internal  jugular  vein  and  pneumo -gastric 
nerve,  to  which  the  surrounaing  parts  have  the  following  re- 
lations: —  in  front,  the  sheath  is  covered  by  the  integument 
and  superficial  fascia,  the  piatysma  and  deep  fascia,  the  sternal 
origin  of  the  aterno-mastoid  muscle,  the  anterior  jugular  vein, 
the  stemO'hyoid,  sterno- thyroid,  and  omo-hyoid  muscles,  which 
cover  the  artery  as  high  as  to  the  cricoid  cartilage  ;  but  above 
this,  to  its  termination,  the  artery  is  covered  only  by  the  cuta- 
neous structures  and  fasciae,  with  the  superficial  nerves  and 
veins.  In  close  contact  with  the  front  of  the  sheath  is  the  small 
descendens  noni  nerve  which  crosses  the  sheath  from  the  outer 
to  the  inner  side;  but  it  is  sometimes  contained  in  the  sheath ; 
and  crossing  the  sheath,  near  the  lower  part  of  the  artery,  is 
the  small  middle  thyroid  vein  which  opens  into  the  jugular.  On 
the  inner  side  are  placed  the  oesophagus,  trachea,  and  larynx, 
with  the  recurrent  nerve  and  thyroid  body,  and  this  last  partly 
overhangs  the  artery,  particularly  when  it  is  enlarged.  To  the 
outer  side  are  the  transverse  processes  of  the  cervical  vertebrae, 
the  anterior  tubercle  on  the  fifth  being  named  the  carotid 
tubercle,  since  it  is  the  guide  to  the  artery  in  operating.  A 
chain  of  conglobate  glands  lies  along  the  outer  part  of  the 
sheath,  beneath  the  sterno-mastoid  muscle,  and  when  they  are 
enlarged  they  press  on  the  artery.  Behind  the  sheath  are  the 
longus  colli  muscle  and  bodies  of  the  vertebrae,  with  the  inferior 
thyroid  artery  and  recurrent  nerve  that  run  upwards  and  in- 
wards to  the  middle  line ;  and  behind  the  whole  extent  of  the 
sheatli  is  the  sympathetic  nerve  with  its  branches.  The  sheath 
of  tlie  vessels  consists  of  a  process  of  fascia  which  contains  the 
artery  to  the  inner  side,  the  internal  jugular  vein  to  the  outer, 
and  the  pneumo-gastric  nerve  between  the  two,  and  rather  be- 
hind them.  Tlie  proximity  of  the  jugular  vein  to  the  artery  is 
not  equally  close  in  its  whole  extent,  for  at  the  lower  part  of 

•    The  difTerencc  in  the  relations  of  the  vessel  of  the  left  side  will  be  found 
with  the  description  of  the  dissection  of  that  part. 


1Y6  DISSECTION   OF    THE   NECK. 

the  neck  the  vein  inch'nes  outwards  and  forwards,  and  leaves  a 
space  between  it  and  the  artery^  in  which  is  found  the  vagus 
nerve ;  on  the  left  side  the  vein  is  much  nearer  the  artery,  but 
in  front  of  it.  The  pneumo-gastric  nerve  is  concealed  by  the 
artery  and  vein  to  near  the  lower  part  of  the  neck,  but  it  then 
diverges  slightly  from  the  artery,  and  lies  midway  between  the 
vein  and  the  carotid ;  it  is  much  nearer  to  the  artery  of  the 
lefl  side  in  the  lower  part  of  the  neck. 
Cervical  The  cewical  plexus  is  formed  by  the  anterior  branches  of 
'  the  four  first  cervical  nerves,  which  unite  with  each  other  after 
they  are  joined  by  filaments  of  the  sympathetic.  The  appear- 
ance of  this  plexus  differs  much  from  that  of  the  brachial,  since 
it  resembles  more  a  network  than  a  bundle  of  large  cords.  The 
general  arrangement  of  the  nerves  is,  that  each  divides  on  the 
scalenus  muscle  into  an  upper  and  a  lower  branch  which  unite 
with  similar  branches  from  the  other  nerves,  and  that^  from  the 
point  of  union,  other  branches  are  given  off  to  form  other 
arches,  and  in  this  manner  to  give  rise  to  the  cervical  plexus, 
which  is  situated  opposite  the  four  upper  cervical  vertebne,  on 
the  scalenus  posticus  and  levator  anguli  scapulae,  and  beneath 
the  sterno-mastoid  muscle.  The  third  and  fourth  nerves  seem 
to  enter  more  largely  into  the  plexus  than  the  other  nerves; 
and  the  anterior  branches  of  the  two  upper  cervical  nerves  that 
enter  into  this  plexus,  are  an  exception  in  their  course  to  the 
anterior  branches  of  the  other  spinal  nerves,  since  they  do  not 
escape  from  the  canal  by  means  of  the  intervertebral  foramina, 
but  they  turn  forwards  from  the  posterior  part.  The  following  is 
the  disposition  of  the  nerves  that  enter  into  this  plexus  :  —  the 
anterior  branch  of  the  first  comes  forwards,  above  the  transverse 
process  of  the  atlas,  from  the  ganglion  placed  on  the  posterior 
arch  of  this  vertebra,  and  it  descends  in  front  of  the  process  to 
join  with  an  ascending  branch  of  the  second.  The  anterior 
branch  of  the  second  comes^  in  like  manner,  from  the  ganglion 
on  the  arch  of  the  axis,  and  it  appears  in  the  interval  between 
the  transverse  processes  of  the  two  Grst  cervical  vertebras,  after 
it  has  passed  beneath  the  different  muscles  of  the  back.  It  now 
divides  into  an  ascending  and  a  descending  branch  ;  the  ascend- 
ing joins  the  descending  nerve  of  the  first  so  as  to  form  a  loop 
in  front  of  the  transverse  process  of  the  atlas,  which  gives 
branches  to  join  with  the  sympathetic,  and  cranial  nerves  at  the 
base  of  the  skull ;  and  the  descending  branch  unites  with  the 
third,  and  gives  off  other  branches  to  assist  in  forming  the 
superficial  cervical  and  great  auricular  nerves,  and  one  long  and 
slender  filament  descends  to  the  descendens  noni  nerve.  The 
third  nerve  leaves  the  spinal  canal  by  the  intervertebral  fora- 
men, it  sends  its  anterior  branch  forwards  round  the  vertebral 
artery  to  appear  between  the  inter- transversales  muscles,  and  it 
divides  into  an  ascending  and  a  descending  portion ;  the  ascend. 
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ing  gives  off  the  small  occipital  nerve,  and  joins  with  the  great 
auricular,  and  superficial  cervical  nerves,  it  sends  some  brandies 
to  tlie  substance  of  the  trapezius,  and  unites  with  the  spinal 
accessory  as  soon  as  this  nerve  has  perforated  the  sterno- 
iDastoid.  The  descending  portion  of  this  nerve  joins  the  fourth, 
and  gives  another  filament  to  the  descendens  noni  nerve. 
The  anterior  branch  of  the  fourth  nerve,  with  the  same  relative 
anatomy  as  the  third,  gives  off  a  small  nerve  —  the  phrenic  — 
over  the  anterior  scalenus,  and  it  then  divides  into  branches 
from  which  the  descending  cutaneous  clavicular,  and  acromial 
branches  are  derived.  A  small  branch  goes  from  this  nerve  to 
join  the  brachial  plexus. 

The  branches  are  divided  into  superficial  and  deep ;  the  super-  Branch, 
ficial  consisting  of  ascending,  descending,  anterior,  and  pos*^** 
tenor  branches,  which  were  seen  in  the  dissection  of  the  pos- 
terior triangle  of  the  neck ;  and  the  deep,  now  exposed,  are 
again  divided  into  internal,  which  include  the  phrenic,  and 
branches  to  the  descendens  noni,  eighth,  ninth,  and  sympa- 
thetic nerves ;  and  into  external  or  muscular  branches,  with 
which  are  some  nerves  to  join  the  spinal  accessory. 

'^e  phrenic  nerve,  a  branch,  for  the  most  part,  of  the  fourth  peep 
cervical  nerve,  receives  sometimes  a  filament  from  the  third ;  p"|,*™J|.; 
it  descends  obliquely  inwards  on  the  anterior  scalenus  muscle, 
and  is  joined  by  a  branch  from  the  fiflh  cervical  or  first  nerve 
of  the  brachial  plexus.  The  nerve  crosses  from  the  outer  to  the 
inner  side  of  the '  scalenus,  and  at  the  insertion  of  this  muscle 
mto  the  rib,  it  enters  the  thorax  behind  the  subclavian  vein  *, 
and  in  firont  of  the  internal  mammary  artery.  The  final  distri- 
bution of  the  nerve  is  to  the  diaphragm,  and  it  has  been  named 
internal  respiratory. 

The  nerve  to  join  the  degeendetis  noni  is  formed  by  filaments  Nerve 
^rom  the  second  and  third  cervical  nerves,  which  pass  inwards  de»wn- 
beneath  the   sterno-mastoid,  unite  together,  and  join  the  de-^"" 
scendens  noni  in  front  of  the  sheath  of  the  common  carotid 
3^tery.    Tliese  small  nerves  are  irregular  in  their  distribution. 

Hie  deep  internal  branches  from  the  loop  of  the  atlas  to  the  "^9  the 
eighth,  ninth,  and  sympathetic  nerves,  and  to  the  muscles  inan'S  ^ 
front  of  the  spine,  must  be  omitted  till  a  future  dissection.  Nervei . 

The  branches  to  the  spinal  accessory  nerve  are   numerous ;  Deep 
thus,  as  soon  as  this  nerve  has  perforated  the  stemo- mastoid,  ii^r^^^i^. 
receives  a  lai^e  branch  from  the  second  or  third  cervical  nerve,  "<»'• 
^hich  increases  its  size,  and  it  is  not  unusual  for  the  spinal  ac-  spinaf 
cessory  to  be  connected  to  the  great  auricular  nerve  by  another  Acce»- 
bnanch.     In   the  trapezius  muscle  this  nerve  joins,  as  before  *°^^' 
seen,  with  two  or  more  nerves  that  pass  backwards  from  the 

In  the  dissecting  room  of  the  College,  this  last  season,  my  attention  was 
directed,  by  Professor  Quain,  to  a  subject  in  which  the  nerve  passed  in  front 
of  the  vein. 
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third  nerve  to  supply  the  trapezius ;  and  in  the  stemo-mastoid 
muscle  it  joins  with  other  branches  from  the  plexus. 
Muscu.       The  remaining  branches  of  the  plexus  are  the  muscular  to 
*^'''        the  scalenus  posticus  and  rectus  anticus  major  muscles,  to  the 
levator  anguli  and  stcrno-mastoid  muscles,  and  in  this  last  they 
join  with  the  spinal  accessory  nerve. 
Oiuec-       Continue  with  the  anatomy  of  the  external  carotid  artery  and 
'^^"*       its  branches,  and  with  the  digastric   and  stylo-hyoid  muscles 
which  are  superficial  to  it:  these  are  dissected  with  the  an- 
terior triangle  and  portio  dura  nerve,  but  any  cellular  membrane 
that  is  present  may  be  removed  from  them. 
Digas-        The  digastric  muscle,  named  from  its  division  into  two  bellies 
Mu«cie.  which  are  united  by  an  intervening  tendon^  is  situated  in  the 
upper  part  of  the  neck,  and  it  forms  an  arch,  convex  down- 
Origin    wards,  below  the  lower  jaw.     The  posterior  belly  arises  from 
iVMt^    the  digastric  fissure  or  groove  beneath  the  mastoid  process,  and 
goj       from  the  anterior  border  of  the  process ;  the  fibres  descend  ob- 
liquely forwards,  and  form  a  roundish  fleshy  belly  which  ends 
in  a  tendon  that  is  partly  concealed  by  the  fibres  of  the  stylo- 
inser.     hyoid  musclc,  and  is  inserted  into  the  os  hyoides,  in  front  of 
the  stylo-hyoid  muscle,  by  an  expansion  from  the  lower  border 
of  the  tendon ;  the  attachment  to  the  os  hyoides  is  sometimes 
by  a  cartilaginous  ring  that  is  lined  by  a  synovial  membrane. 
Origin    The  anterior  belly  arises  from  the  depression  in  the  lower  jaw 
Ante-     on  the  side  of  the  symphysis,  the  fibres  constitute  a  fusiform 
rior.      bundle  which  is  shorter  and  more  vertical  than  the  posterior. 
Infer,     and  ends  below  in   the   tendon   of  insertion.      The  posterior 
^u-     helly   is   covered  near  its  attachment  to  the  cranium  by  the 
tioni.      trachelo-mastoid,  splenius,  and  stcrno-mastoid  muscles,  and  by 
the  parotid  gland ;  more  anteriorly  than  this,  it  is  almost  sub- 
cutaneous,  it  is  covered  by  the  platysma,  and  is  crossed  by 
the  external  jugular  vein  and  branches  of  the  portio  dura  ;  the 
fibres  of  the  stylo-hyoid  surround  the  tendon  of  the  muscle,  and 
it  is  partly  concealed  by  the  submaxillary  gland.     This  portion 
of  the  muscle  crosses  the  carotid,  facial,  and  lingual  arteries, 
the  internal  jugular  vein,  the  pneumo-gastric,  spinal  accessory, 
and  hypoglossal  nerves;   and  the  two  latter  are  more  super- 
ficial below  than  above  it.     Parallel  to  the  lower  border  are  the 
occipital  artery,  and  hypoglossal  nerve, — the  artery  occupying  the 
outer  half,  and  the  nerve  the  inner.     The  anterior  belly  is  very 
superficial,  and  is  covered  only  by  the  integuments  and  fasciae; 
it  lies  on  the  mylo-hyoid  muscle,  and  bounds  in  front  the  sub- 
maxillary gland.  The  line  of  the  digastric  is  the  lower  boundary 
of  a  space  which  extends  upwards  in  front  of  the  ear,  and  is 
limited  above  by  the  jaw,  and  by  the  temporal  bone  as  fiir  bact 
as  the  mastoid  process.     This  space  is  divided  into  two  by  the 
stylo-maxillary  ligament ;  in  the  posterior  part  are  found  the 
parotid  gland  and  portio  dura,  the  external  carotid  artery  and 
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external  jugular  vein,  with  the  styloid  process  and  its  qmisoIos, 
and  deeper  than  these  the  internal  carotid  artery,  and  iaternal 
jugular  vein,  with  their  accompanying  nerves ;  in  they  anterior, 
are  the  submaxillary  gland  and  facial  artery,  the  mylo-hyoi4 
mu«H:le,  and  beneath  its  outer  border  the  hyo-glossus  aiu3ol^» 
with  the  lingual  artery  and  hypoglossal  nerve  on  it...     .     . 

The  siylo-hyoid  muscle^  thin  and  slender,  has  the  SQpae  posi-  styio. 
tion  as  the  posterior  belly  of  the  digastric  that  it  surrounds*  Sif^ide. 
It  arises  from  the  outer  side  of  the  styloid  process  near  it  base ;  origiii. 
the  iSeshy  fibres  are  directed  downwards  and  inwards*  they  are 
almost  always  perforated  by   the   digastric  tendon,,  audi.aire 
inserted^  by  means  of  a  tendon,  into  the  body  of  the  os.  hyqides  i.»«er- 
near  the  middle  line.     The  muscle  has  the  same  relations  ^s  the  ^'J^. 
posterior  belly  of  the  digastric,  and  between  it  and  this  muscle ^><"*'i 
is  a  small  nerve  from  the  portio  dura,  which  enters  the  atylo- 
liyoid  about  its  middle.    In  many  subjects  this  muscle  is  absent. 

The  portion  of  the  hypoglossal  nerve,  now  dissected^  may  be 
examined  in  this  stage,  since  the  relations  of  this,—  its  superficial 
part,  will  be  destroyed  before  the  anatomy  of  the  whole  nerve 
can  be  referred  to. 

The  hypoglossal  or  ninth  nerve,  that  leaves  the  cramium  by  Ninth 
the  anterior  condyloid  foramen,  is  deep,  at  first,  between  the  ^*^*' 
carotid  artery  and  internal  jugular  vein^  it  is  then  superficial 
across  the  neck,  and  it  takes,  finally,  a  deep  positioa  beneath 
some  of  the  small  muscles  between  the  jaw  and  os  hyoides. 
The  superficial  part  of  the  nerve  comes  forwards  betw^n  the 
internal  carotid  artery  and  jugular  vein^  at  the  lower  liorder  of 
the  digastric  muscle,  and  it  lies  on  the  outer  side  of  the  occi- 
pital artery  and  in  front  of  the  jugular  vein ;  it  then  winds  round 
the  artery,  and  is  directed  upwards  and  forwards  a<;ross  bpth 
carotid  arteries,  but  beneath  the  veins  joining  the  jugular,  so  as 
to  form  an  arch  across  the  anterior  triangle,  a  little  below  the 
digastric  muscle.     At  the  cornu  of  the  os  hyoides  the. nerve. 
crosses  the  lingual  artery,  ascends  behind  the  tendon  of  the 
digastric^  is  placed  above  the  lingual  artery  that  it  accom]>anies, 
and  it  enters  between  the  mylo-hyoid  and  hyo-glossus  muscles 
to  reach  tlie  tongue.     As  the  nerve  crosses  the  neck,  it  gives  Braoch- 
olF  the  descendens  noni,  and  the  thyro-hyoid  branches.  ^' 

The  descendens  noni  nerve  arises  near  the  occipital  artery;  itDcscen^ 
is  a  small  branch  which  is  placed  to  the  outer  side  of  ti)e  sheath  ^^^ 
of  the  carotid  artery  near  its  commencement,  but  as  it  descends  Nenre. 
it  passes  in  front  of  the  sheath  to  its  inner  side,  and  about  the 
middle  of  the  neck,  or  even  lower,  it  is  ioined  by  the  branch  or 
branches  from  the  cervical  plexus  in  an  mverted  arch  that  gives 
off  the  different  branches  to  the  muscles ;  this  union  is  not  by  a 
single  filament,  but  by  two  or  more  cross  branches  between  the 
nerves.  This  nerve  is  sometimes  placed  in  the  sheath  of  the  carotid 
artery;  and  it  is  not  very  rare  to  see  it  arise  altogether  from 
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the  pneumo-gastric,  or  from  this  nerve  and  the  ninth.  The 
branches  to  the  muscles  from  this  nerve,  and  from  die  plexus 
between  it  and  the  branches  of  the  cervical  nerves,  are,  internal, 
to  the  anterior  belly  of  the  omo-hyoid,  to  the  sterno-hyoid  and 
stemo- thyroid  muscles;  external,  to  the •  posterior  belly  of  the 
omo-hyoid ;  and  descending  in  front  of  the  vessels,  one  of  these 
is  called  a  cardiac  branch  by  Arnold,  and  he  describes  it  as 
joining  the  cardiac  nerves  in  the  thorax. 
Tbyro-  The  thyro-kyoid  branch  is  given  off  near  the  cornu  of  the  os 
branch,  liyoidcs,  and  descends  inwards  to  the  thyro.liyoid  muscle,  to 

which  it  is  distributed. 
Extcr-        The  external  carotid  artery^  one  of  the  branches  of  the  bifor- 
Caroud  cation  of  tlie  common  carotid,  opposite  the  upper  border  of  the 
Artery,  thyroid  Cartilage,   is  destined  to   supply  the   face,  nedj,  ^^ 
outer  parts  of  the  head.     It  ascends  to  the  interval  between  the 
ramus  of  the  jaw  and  the  ear,  and,  opposite  the  junction  of  the 
upper  third  of  the  ramus  of  the  jaw  with  the  lower  two  thirds, 
it  divides  into  internal  maxillary  and  temporal  arteries.    The 
artery  liee,  soon  after  its  origin,  on  the  inner  side  of  the  intcmil 
carotid  artery^  but  as  it  ascends,  it  is  more  superficial,  and  i^ 
placed  over  the  internal  carotid ;  the  direction  of  the  vessel  is 
not  straight,  for  it  first  ascends  obliquely  inwards  towards  the 
angle  of  the  jaw,  and  it  next  beods  backwards  to  the  inter- 
val between  the  jaw  and  ear ;   but  a  line  extended  from  the 
front  of  the  meatus  of  the  ear  to  the  cricoid  cartilage  would 
mark  out  sufiiciently  the  course  of  the  artery.     Tlie  position  ot 
the  digastric  muscle  across  the  artery,  in  the  direction  of  a  line 
extended  from  the  mastoid  process  to  the  os  hj'oides,  soeins 
naturally  to  divide  this  vessel  into  two  portions  very  different  in 
their  relations,  and  depth  from  the  sur&ce  ;  the  part  below  the 
muscle  is  superficial,  and  easily  reached  from  the  surface,  but  tl^ 
portion  above  is  deep  in  the  substance  of  the  parotid  gl^nd) 
in  the  interval  between  the  ear  and  jaw.     The  carotid  artery 
is  covered  by  the  integument,  superficial  and  deep  fascisi^ 
the  platysma,  by  some  cutaneous  nerves,  and  by  the  veins  cross- 
ing it  to  join  the  jugular,  and  in  the  line  before  mentioned  it  ^ 
crossed  by  the  digastric  and  stylo-hyoid  muscles,  and  by  the 
hypoglossal  nerve  ;   it  enters  the  parotid  gland  above  these 
muscles,   and  is  crossed  by  the  portio  dura,  and  by  the  veins 
that  form  the  external  jugular.    To  the  inner  side  is  theos 
hyoides,  with  the  muscles  passing  from  this  bone  to  the  ja^t 
and  above  the  angle  of  the  jaw  it  lies  against  the  stylo-maxillary 
ligament  that  separates  it  from  the  internal  pterygoid  muscle ;  to 
the  outer  side,  below  the  digastric,  are  the  internal  carotid  arten' 
and  the  jugular  vein,  and  alK»ve  it,  the  artery  enters  the  P^^^*{~' 
The  artery  lies  on  the  inferior  and  middle  constrictors  of  toe 
pharynx,  on  the  superior  laryngeal  nerve  that  crosses  behind  it 
to  the  larynx ;  above  the  angle  of  the  jaw  it  crosses  the  styloid 
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process,  and  8tyIo*glo$sus  and  pharyngeus  muscles,  with  the 
glosso-pharyngeal  nerve,  which  lie  between  it  and  the  internal 
carotid  artery,  and  it  next  enters  the  substance  of  the  gland 
with  the  external  jugular  vein.  This  artery  is  not  accompanied 
by  any  vein,  since  the  internal  jugular  serves  as  the  vein  for  the 
external  and  the  internal  parts  of  the  head,  and  receives,  for 
the  most  part,  the  veins  that  correspond  to  the  branches  of  the 
external  carotid. 

Tlie  branches  of  this  artery  are  very  numerous,  and  to  facili-  Branch- 
tate  the  learning  them,  they  have  been  classed  into  those  that  ^' 
pass  forwards  to  the  middle  line,  the  superior  thyroid,  lingual, 
facial,  and  internal  maxillary ;  those  that  are  directed  back- 
wards, the  muscular  to  the  sterno-mastoid,  the  occipital,  and  the 
posterior  aural ;  and  those  upwards,  the  ascending  pharyngeal 
and  temporal,  the  latter  giving  off  the  transverse  facial.  Some 
of  these  branches  are  comparatively  superficial,  and  may  be 
examiaed  without  more  dissection ;  but  others,  as  the  ascending 
pharyngeal,  lingual,  and  internal  maxillary,  require  complicated 
dissections  to  expose  them,  and  they  will  be  taken  with  the 
anatomy  of  the  regions  in  which  they  are  found.  Few  arteries 
of  the  body  present  greater  varieties  than  the  branches  of  the 
external  carotid. 

The  mxperioT  thyroid  artery^  the  first  of  the  anterior  series,  is  superior 
small  in  size,  and  passes  forwards  to  the  cornu  of  the  os  hyoides  ;  ^r^^f 
it  then  turns  downwards  internal  to  the  common  carotid,  and 
descends  obliquely  inwards  beneath  the  omo-hyoid,  sterno-hyoid, 
and  thyroid  muscles,  and  it  ends  by  being  distributed  to  the 
tfajroid  body.    This  artery  is  superficial  and  gives  off  branches 
to  tlie  larynx  and  thyroid  body.    The  first  branch,  the  hyoidy  is  Hyoid 
very  small,  and  often  absent,  it  arises  near  the  cornu  of  the  os  ^'"«*- 
hyoidesy  runs  inwards  below  it^  on  the  thyro-hyoid  membrane, 
and  it  anastomoses  with  the  one  of  the  opposite  side,  and  sup- 
plies the  membrane.     The  next  branch,  the  laryngeal^  varies  in  Laryn- 
ita  origin  and  course ;  it  may  be  given  off  either  where  the  §JJich 
artery  makes  its  turn  opposite  the  cornu  of  the  os  hyoides,  to 
run  forwards  on  the  thyro-hyoid  membrane,  which  it  perforates 
to  enter  the  larynx  ;  or  it  may  arise  lower  down,  to  pass  through 
an  aperture  in  the  thyroid  cartilage.    It  is  accompanied  by  the 
superior  laryngeal  nerve, — a  branch  of  the  pneumo-gastric,  which 
is  distributed  with  the  artery  to  the  interior  of  the  larynx.    The 
stermo-maMknd  branch  is  a  small  muscular  artery  which  arises  a  sterno. 
little  below  the  preceding ;  it  descends  on  the  sheath  of  the  ^.n^? 
carotid,  and  ends  in  the  sterno-mastoid  muscle.     The  Mtyrozi/ Thyroid 
branchy  the  continuation  of  the  artery,  descends  beneath  the  ^<^'^'><^''* 
sterno-thyroid  muscle  with  the  external  laryngeal  nerve,  and 
at  the  side  of  the  thyroid  body,  it  divides  into  many  branches  ; 
one  descends  along  the  outer  border  of  the  gland,  to  anastomose 
with  an  ascending  branch  from  the  inferior  thyroid,  another 
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passes  inwards  to  join  the  artery  of  the  opposite  side;  and 
others  spread  out  over  the  surface  of  the  gland  to  supply  it.    A 
small  artery  from  one  of  the  branches  runs  transversely  inwards 
over  the  crfco-thyroid  membrane,  to  join  with  the  one  of  the 
opposite  side,  and  to  supply  the  muscles  oi'  the  larynx. 
Th^id      The  vein  with  this  artery  has  the  same  name  ;  it  commences 
^^'^'     in   the  larynx    and  thyroid  body,  and   opens   either  into  the 
internal  jugular,  or  into  the  united  trunk  of  the  ling^  and 
facial  veins. 
Facial        The  foctal  artery  arises  from  the  front  of  the  carotid,  above 
^^^^'  the  lingual,  which  is  seen  to  pass  transversely  inwards,  though 
these  two  branches  are  frequently  united  in  one  trunk  at  their 
origin.     The  course  of  the  artery  is  upwards  and  inwards,  be- 
neath the  digastric  and  stylo-hyoid  muscles,  to  the  submaxillary 
gland,  in  the  substance  of  which  it  makes  a  remarkable  sigmoid 
turn  to  reach  the  jaw  and  face ;  in  this  latter  part  it  continues 
obliquely  upwards  to  the  angle  of  the  eye  :  this  has  been  dis- 
sected with  the  face.     The  cervical  portion  of  the  artery,  the 
shortest,  gives  off  some  branches  to  the  pharynx  and  the  parts 
Inferior  beneath  the  jaw ;  the  first  branch  is  the  inferior  palaiiney  which 
branchf  asccnds  beneath  the  jaw,  between  the  stylo-glossus  and  stylo* 
pharyngeus  muscles,  to  reach  the  pharynx  ;  it  here  divides  into 
many  branches  which  are  distributed  to  the  muscles  and  mucous 
membrane  of  this  tube,  and  some  go  to  the  amygdala  and  soft 
palate,  in  which  they  anastomose  with  the  superior  palatine  and 
tonsillitic  arteries :  this  branch  frequently  arises  from  the  as- 
Toniu.  cending  pharyngeal.     The  tonsillaris  branchy  smaller  than  the 
bnuich.  preceding,  from  which  it  sometimes  arises,  takes  the  same  direc- 
tion as  the  inferior  palatine,  but  it  is  nearer  the  jaw,  and  between 
the  stylo-glossus  and  internal  pterygoid  muscles  ;  it  perforates 
the  superior   constrictor  opposite   the    tonsil,  and   distributes 
branches  to  this  body  to  anastomose  with  the  branches  from  the 
ascending  pharyngeal  and  internal  maxillary  arteries.  These  tiro 
small  branches  supply  the  styloid  and  internal  pterygoid  musdes. 
Gian-     The  glandular  branches  arise  from  the  facial  in  the  substance  of 
branch,  the  gland,  and  they  are  distributed  to  it.     The  submental  artery'^ 
?•         the  largest  branch  from  the  facial  below  the  jaw,  arises  as  this 
menui   Tcssel  is  about  to  turn  over  the  side  of  the  jaw ;  it  passes  for- 
branch.  i^g^ds  on  the  mylo-hyoid  muscle,  and  near  the  inferior  maxilla, 
as  far  as  to  the  anterior  belly  of  the  digastric,  where  it  ends  by 
dividing  into  branches ;  some  of  these  turn  over  the  jaw,  supply 
the  muscles  of  the  chin,  and  anastomose  with  the  mental ;  others 
supply  the  mylo-hyoid  muscle  and  parts  below  the  chin,  and 
anastomose  with  the  mylo-hyoid  branch  of  the  inferior  dental ; 
and  one  or  two  of  them  perforate  the  mylo-hyoid  muscle,  to 
anastomose  with  the  sublingual.     The  mylo-hyoid  branch  of  the 
inferior  maxiiiiiry  nerve  lies  on  this  muscle  with  the  arteryi  to- 
gether with  a  chain  of  lymphatic  glands. 
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The faeud  van  opens  either  into  the  external  jugular  or  it  joins  Facial 
ID  a  common  trunk  with  the'  lingual,  to  open  into  the  internal  ^^*°' 
jugular. 

The  remaining  anterior  branches,  or  the  lingual  and  internal 
maxillary,  are  not  dissected  in  this  stage. 

The  muscuiar  branch  is  very  uncertain  in  its  origin,  and  it  Poste-' 
may  arise  either  as  a  distinct  trunk  from  the  carotid,  or  with  t!l?„ch. 
one  of  its  branches.     When  it  is  a  branch  of  the  carotid,  it  is  ^• 
near  the  superior  thyroid,  and  turns  downwards  beneath  the  u,"**^"' 
stcrno-mastoid   to   supply  it.     Some   small  branches  from   it 
supply  the  chain  of  glands. 

.;  'Ihe  occipital  artery  is  of  considerable  size,   and  has   com-  ocdpitai 
plicated  relations.     It  arises  from  the  posterior  part  of  the  ^"*'^* 
carotid,  opposite  the  facial,  and  at  the  lower  border  of  the 
digastric  muscle ;    it  ascends  obliquely  backwards  parallel  to 
the  muscle,  but  below  it  in  the  neck,  to  pass  above  the  trans- 
verse process  of  the  atlas,  and  beneath  the  digastric  muscle,  to 
the  inner  surface  of  the  mastoid  process  of  the  temporal  bone ; 
it  now  turns  horizontally  backwards  along  the  occipital  bone, 
and  then  upwards  to  become  cutaneous  ;  the  remaining  portions 
of  the  artery  have  been  dissected  with  the  head  and   back. 
Ihe  cervical  portion  is  crossed  by  the  hypoglossal  nerve,  by 
tlie  digastric  muscle,  and  part  of  the  parotid  gland,  and  it  crosses 
the  internal  carotid  and  jugular  vein,  and  the  spinal  accessory 
and  hypoglossal  nerves.     The  only  branch  from  the  artery  in 
the  front  of  the  neck,  is  one  of  the  meningeal  branches  to  the  Menin- 
dura  mater  in  the  middle  fossa  of  the  base  of  the  skull ;  it  S^j^ncfa. 
sscends  on  the  internal  jugular  vein  to  the  foramen  lacerum, 
through  which  it  enters  into  the  skull. 

The  ocdpUal  vein  accompanies  tlie  artery  in  the  neck,  andocdpitai 
opens  into  the  internal  jugular  vein;  it  receives  a  large  vein^®*"* 
from  the  lateral  sinus  by  the  mastoid  foramen. 

The  posterior  auris  artery,  much  smaller  than  the  occipital,  Foste- 
arises  from  the  posterior  part  of  the  external  carotid,  above  the  A^rai 
digastric  muscle,  it  ascends  in  the  same  direction  as  the  occi-  ^''^7* 
pital  to  the  interval  between  the  ear  and  mastoid  process,  and 
it  divides,  in  this  spot,  into  an  auricular  and  a  mastoid  branch. 
In  the  neck  the  artery   crosses   the  styloid  process  and   its 
muscles,  and  it  is  crossed  by  the  portio  dura  which  is  superficial 
to  it,  and  by  the  spinal  accessory  behind  it ;  it  is  covered  also 
by  the  parotid  gland.      A  small  branch  —  the  stylo-mastoid — gtyjo, 
ascends  from  this  artery  to  enter  the  stylo-mastoid  foramen,  it  JJJJ^*^^* 
anastomoses  with  the  vidian  branch  of  the  middle  meningeal 
artery,   and   supplies  branches  also   to  the  tympanum.     The 
mastoid  division  of  the  artery  is  distributed  to  the  back  of  the 
head,  whilst  the  aurictUar  supplies  the  ear. 
The  vein  with  the  artery  is  joined  by  the  styh-mastoid  branch,  vtin. 

N   4; 
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it  enters  the  parotid,  and  opens  into  the  trunk  formed  by  the 

temporal  and  internal  maxillary  veins. 
Ascend-      The  temporal  artery,  a  branch  of  the  external  carotid  near 
branch-  the  Condyle  of  the  jaw,  is  one  of  the  two  arteries  into  which 
^         the  carotid  divides ;  its  direction  is  that  of  the  trunk,  and  it 
^^mpo-  gppg^^g  ^Q  ^^  ^}^g  continuation  of  the  artery.     It  ascends  through 

the  parotid,  in  the  interval  between  the  ear  and  articulation  of 

the  jaw,  over  the  posterior  root  of  the  zygoma,  and,  about  two 

inches  above  this  process  of  bone,  and  on  the  temporal  fascia, 

tlie  artery  divides  into  an  anterior  and  a  posterior   tenaporal 

branch,  which  were  dissected  with  the  external  parts  of  the 

TVuif;    head.     O  )posite  the  condyle  of  the  jaw  the  transversaHs  Jaeiei 

Fadci';'  artery  qui  is  the  temporal  to  run  inwards  over  the  masse ter;  and 

branch.  ^^  ^j^^g  ^y  supplying  the  muscles  of  the  face  and  anastomosing 

Parotid  with  the  facial  artery.     Some  parotid  bfnnehes  are  given  to  the 

gT".^  '  parotid,  and  some  to  the  articulation  of  the  lower  jaw ;  some  of 

the  parotid  branches,  larger  than  the  rest,  arise  separately  from 

the  carotid,   and   extend   forwards    to    the   face,   beyond  the 

border  of  the  gland.     As  soon  as  the  temporal  has  crossed  the 

Middle  zygoma,  it  gives  off  the  middle  temporal  artery^  that  perflates 

t^^^  the  temporal  aponeurosis^  enters  the  muscle,  and  anastomoses 

branch,  ^j^j^  ^^  ^^^p  temporal  from  the  internal  maxillary.     A  small 

artery  from  the  temporal  is  sometimes  found  between  the  layers 

of  the  temporal  aponeurosis,  and  near  the  orbicularis  muade 

it  perforates  the  aponeurosis  to  supply  the  muscle. 

Tempo.       The  temporal  vein  commences  on  the  side  of  the  head,  it 

rai  Vein.  ^^^^  ^^^  ^^^  artery,  and  is  joined  by  the  middle   temporal 

vein  from  beneath  the  fascia;  it  then  descends,  superficial  to 

the  artery,  into  the  substance  of  the  parotid  gland,  and  joins,  on 

the  artery,  with  the  internal  maxillary  and  posterior  aural  veins, 

to  form  the  external  jugular  vein. 

The  temporal  artery  is  the  only  branch  of  the  ascending  set 
that  can  be  examined,  since  the  ascending  pharyngeal  is  de^, 
and  in  relation  with  the  internal  carotid. 
Diaaec-       The  pterygo-maxiUary  region*,  with  tlie  internal  maxillary 
tioD.      artery,  and  the  three  divisions  of  the  fifth  nerve,  follow  next  in 
the  dissection.     Reflect  backwards  the  portio  dura  and  branches 
of  arteries  that  cover  the  masseter  muscle,  and  take  awaj  any 
cellular  membrane  which  conceals  the  muscle,  in  order  that  this 
may  be   fully   exposed.    If  any  cotton  wool  remains  in    the 
mouth,  remove  it. 
Matseter     The  mosseier  musde  is  situated  on  the  side  of  the  face,  and 
Qrigin?  c^nccals  the  ramus  of  the  lower  jaw.     It  arises  from  the  lower 
border  and  external  surface  of  the  zygomatic  arch  by  aponeu- 
rotic fibres,  and  from  the  inner  surface  by  fleshy ;  the  cutaneous 

*  The  description  of  the  right  side  is  not  to  be  taken  as  a  guide  in  the 
dissection  of  the  left  farther  than  this  point;  and  the  dissector  will  refer,  now, 
altogether,  to  the  description  of  the  lef^  side. 
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surface  of  the  origin  is  marked  also  on  the  anterior  border  by 
an  aponeurosis,  which  projects  into  the  muscle  and  divides  it 
into  two  portions.  The  fibres  of  the  muscle  take  different 
directions  from  their  points  of  origin ;  those  from  the  two 
anterior  thirds  of  the  arch  pass  downwards  and  backwards  to 
be  imerled  into  tlie  angle  and  ramus  of  the  jaw»  and  they  form  inser- 
tbe  largest  and  most  superficial  portion  of  the  muscle ;  those  ^^^' 
from  tlie  posterior  third  of  the  arch,  shorter  than  the  anterior, 
are  directed  downwards  and  forwards,  beneath  the  superficial, 
to  be  attached  to  the  outer  surface  of  the  ramus  of  the  jaw, 
above  the  other  fibres ;  whilst  the  deepest  fleshy  fibres  from 
the  posterior  surface  of  the  arch,  not  so  strong  as  the  others, 
go  almost  horizontally  inwards  to  be  inserted  into  the  outer 
surface  of  the  coronoid  process :  these  last  can  be  seen  only 
when  the  arch  is  raised.  The  upper  part  of  the  muscle  isKeu- 
covered  by  the  orbicularis  and  zygomatic  muscles,  and  the^^^"'* 
parotid  gland  extends  forwards  on  it,  particularly  the  part 
called  socia  parotidis ;  it  is  crossed  a  little  above  its  middle  by 
Steno's  duct,  by  branches  of  the  portio  dura  nerve,  and  by  the 
transverse  facial  artery  ;  the  lower  part  of  the  muscle  is  subcu- 
taneous. The  anterior  border  is  in  relation  with  tlie  facial 
artery  and  vein,  with  the  buccinator  muscle  over  which  it  pro- 
jects, but  the  buccal  nerve  and  artery  appear  between  the  two* 
Much  fat  resembling  that  of  the  orbit  is  situated  beneath  the 
upper  part  of  the  muscle.  The  posterior  border  is  parallel  to 
the  ramus  of  the  jaw,  and  is  in  contact  with  the  parotid.  The 
muscle  lies  on  the  ramus  of  the  jaw  and  coronoid  process^ 
and  conceals  the  masseteric  branch  of  the  fiflh  nerve  and  the 
artery  of  the  same  name,  which  escape  by  the  sigmoid  notch  to 
enter  die  muscle ;  it  conceals  also  part  of  tlie  temporal  and 
buccinator  muscles. 

Raise  the  zygoma  by  means  of  two  cuts,  with  the  saw,  at  its  DiMoc- 
extremities ;  the  anterior  being  inclined  downwards  and  for-  ^°'^' 
wards,  so  as  to  divide  the  lower  border  of  the  arch  close  to  the 
superior  maxillary  bone ;  and  the  posterior  close  in  front  of  the 
tubercle  on  the  lower  border  anterior  to  the  articulation  of  the 
lower  jaw ;  divide  the  fascia  above  it,  if  it  is  not  done.  In 
raising  the  arch,  the  origin  of  the  masseter  from  its  posterior 
surface,  and  the  insertion  of  the  same  into  the  outer  surface  of 
the  coronoid  process,  will  be  evident.  Detach  the  masseter 
from  the  ramus  of  the  jaw  to  a  little  below  its  middle,  and  fol- 
low the  masseteric  nerve  and  artery  into  the  muscular  fibres, 
liemove  the  cellular  membrane  and  fascia  from  the  surface  of 
the  temporal  muscle,  which  may  be  examined  at  its  insertion. 

The  upper  attachment  of  the  temporal  muscle  was  before  imer- 
seen  to  occupy  the  temporal  fossa,  to  arise  from  it  as  high  as  Ihe'Vem- 
the  semicircular  line  bounding  it  above,  and  from  the  outer  sur-  gjjjj,^^ 
&ce  of  the  great  wing  of  the  sphenoid,  as  low  as  to  the  crest 


don. 
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which  separates  the  temporal  from  the  zygomatic  fossa.  From 
this  origin  the  fleshy  fibres  converge  to  a  tendon  which  is  placed 
in  the  centre  of  the  muscle ;  it  is  thin  and  wide  above,  and 
receives  muscular  fibres  on  both  surfaces,  but  it  is  thick  below 
and  free  from  muscular  fibres,  and  is  inserted  into  the  inner 
surface  of  the  coronoid  process,  from  the  apex  to  near  the  last 
molar  tooth ;  this  is  better  seen  when  the  coronoid  process  is 
Reia.  sawn  off.  Behind  the  posterior  border  of  the  tendon,  between 
tioiu.     1^  i^ji^  ii^Q  jQ^^  13  Ihg  masseteric  branch  of  the  nerve  and  the 

artery,  and  in  front  of  the  tendon  the  buccal  nerve  and  artery, 
which  frequently  perforate  the  deep  fibres  of  the  tendon  of  the 
temporal  muscle,  and  should  therefore  be  carefully  avoided  in 
cutting  through  the  coronoid  process  in  the  next  dissection. 
I3iuec.       Saw  off  the  coronoid  process  by  a  cut  directed  downwards 
and  forwards,  from  the  centre  of  the  sigmoid  notch  to  as  near 
the  last  molar  tooth  as  is  convenient,  so  as  to  include^  if  possi- 
ble, the  whole  of  the  insertion  of  the  temporal  muscle.     Raise 
up  the  coronoid  process  with  the  temporal  muscle  attached ;  the 
internal  maxillary  artery  is  observed  beneath  it,  and  the  fibres 
of  the  temporal  muscle,  which  arise  low  down,  may  be  seen 
coming  forwards  to  the  deep  surface  of  the  tendon :  the  fibres 
placed  close  below  these,  but  directed  from  within  outwards, 
belong  to  the  external  pterygoid  muscle.     Detach  with  care 
part  of  the  temporal  muscle  from  the  bone,  and  the  deep  tem- 
poral arteries  and  nerves,  in  the  front  and  posterior  part  of  the 
fossa,  will  be  found  in  the  jibres  of  the  muscle.     The  buccal 
branch  of  the  fif^h  nerve  perforates  the  external  pterygoid  musde. 
The  branch  of  the  same  nerve  to  the  masseter  muscle  is  placed 
between  the  pterygoid  muscle  and  the  bone,  and  in  passing  to 
the  masseter  runs  behind  the  tendon  of  the  temporal  muscle: 
branches  of  arteries  from  the  internal  maxillary  accompany  these 
nerves.     On  the  upper  jaw  is  the  superior  dental  nerve  and 
artery,  and  between  the  jaws  is  situated  the  pterygo-maxillary 
ligament,  to  which  the  buccinator  is  attached  before,  and  the 
superior  constrictor  behind.      Continue  the  dissection  by  re- 
moving a  part  of  the  ramus  deprived  of  its  coronoid  process, 
and  to  do  this,  make  one  incision  across  it  near  to  the  condyle, 
and  another  through  a  small  tubercle  about  half  an  inch  below 
this,  on  the  outer  surface  of  the  ramus,  which  will  leave  un- 
touched the  dental  nerve  and  artery  in  contact  with  its  inner 
surface.     If  the  dissector  is  unable  to  recognise  this  elevation, 
pass  the  handle  of  a  scalpel  beneath  the  ramus,  and,  carrying  it 
down  as  far  as  the  entrance  of  the  nerve  and  artery  into  their 
canal,  saw  the  bone  on  it :  the  masseteric  branch  of  nerve  and 
artery  are  liable  to  be  divided  in  doing  this,  and  if  they  cannot  be 
avoided,  cut  them  across  and  turn  them  upwards.  Take  away  the 
loose  portion  of  bone,  free  the  part  from  cellular  membrane,  but 
do  not  remove  the  thin  membrane  of  the  intenial  lateral  liga- 
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ment  which  is  beneath  the  jaw ;  the  pterygoid  muscles  in  this 
region,  and  the  nerves  that  come  from  beneath  the  upper,  can 
be  now  observed.  The  two  deep  muscles,  the  pterygoid,  in  this 
region,  are  named  internal  and  external,  from  their  attachments 
to  the  internal  and  external  pterygoid  plates  of  the  sphenoid 
bone,  and  not  from  their  relative  position  to  the  surface.  The 
external  pterygoid,  placed  higher  than  the  internal,  is  directed 
horizontally  outwards,  and  is  attached  to  the  condyle  of  the 
lower  jaw,  but  the  internal  is  parallel  in  direction  to  the  mas- 
seter,  and  extends  from  beneath  the  external  to  the  angle  of 
the  jaw.  The  large  dental  and  gustatory  nerves,  the  latter 
more  internal,  escape  from  beneath  the  border  of  the  external 
pterygoid.  The  internal  maxillary  artery  is  situated  between 
the  jaw  and  internal  pterygoid,  separated  from  the  muscle  by 
the  internal  lateral  ligament  of  the  jaw,  it  then  runs  over  the 
external  pterygoid,  or  between  it  and  the  temporal  muscle ;  but, 
occasionally,  the  internal  maxillary  artery  lies  beneath,  instead 
of  above  the  external  pterygoid. 

The  intemai  pterygoid  muscle  is  placed  beneath  the  ramus  of  internal 
the  jaw,  to  which  it  is  nearly  parallel,  and  it  has  almost  the  same|i|^id^'  ' 
relaiion  to  this  bone  on  the  inside,  as  the  masseter  has  on  the^"^^ 
outside.    Its  fibres  are  longer  than  those  of  the  external  ptery- 
goid muscle.      It  arises  from  the  whole  pterygoid  fossa,  butorigia. 
chiefly  from   the  lower   part  of  the  inner   surface  of  the  ex* 
ternal  pterygoid  plate ;  the  fibres  descend  obliquely  outwards, 
and  are  ifiserted  into  the  angle  of  the  jaw.     The  muscle  is  inier. 
placed  behind  the  ramus  of  the  jaw,  but  separated  from  it  by  ^^^ 
the  intemai  lateral  ligament,  by  the  dental  nerve  and  internal  t^onf. 
iDaxillary  artery ;  the  gustatory  nerve  crosses  the  front  of  the 
moscle.    It  lies  against  the  superior  constrictor  of  the  pharynx 
snd  the  tensor  palati  muscle,  and  it  corresponds  to  the  tonsil : 
the  insertion  of  the  muscle  is  in  relation  with  the  submaxillary 
gland.      The  deep  portion  of  the  parotid  projects  behind  the 
ramus  of  the  jaw,  so  as  to  touch  the  upper  border  of  this 
muscle. 

The  exterfial  pterygoid  muscle  extends  outwards  and  back-Exter- 
^ards,  from  the  zygomatic  fossa,  to  the  condyle  of  the  lower  JiJ^ 
JQw.    Its  origin  is  from  the  outer  surface  of  the  external  ptery-ffo><i 
gold  plate,  from  the  wing  of  the  sphenoid,  below  the  crest  on  oHgU.' 
tills  bone,  and  slightly  from  the  tuberosity  of  the  palate  bone, 
and  by  a  pointed  process  also  from  the  upper  margin  of  the 
spheno-maxillary  fissure;  the  fibres  are  directed  almost  hori- 
zontally outwards  and  backwards — the  upper  and  anterior  forming 
a  small  bundle  separated  from  the  rest  by  cellular  membrane  — 
to  end  in  a  thick  roundish  muscle,  which  is  inserted  into  the  in»er. 
condyle  of  the  lower  jaw,  and  into  the  inter-articular  cartilage.  **°°- 
It  is  covered  externally  by  the  temporal  muscle,  from  which  it  huSSH 
separated  by  the  internal  maxillary  artery,  when  this  passes  over 
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tlie  muscle,  and  near  its  origin  the  buccal  nerve  perforates  the 
muscular  fibres.     The  upper  border  is  in  contact  with  the  tem- 
poral nerves  and  arteries  ;  the  lower  with  the  dental  and  gusta- 
tory nerves,  the  internal  lateral  ligament,  and  the  middle  menin- 
geal  branch   of  the   internal   maxillary  artery.      Behind  the 
muscle  are,  the  internal  pterygoid,  the  fifth  nerve  which  divides 
into  its  branches,  the  middle  meningeal  ai'tery,  and  a  plexus  of 
veins,  with  the  internal  lateral  ligament  of  the  articulation  of 
the  lower  jaw ;  but  to  see  these  parts  the  muscle  DEiust  be  tuned 
forwards,  and  therefore  before  disarticulating  the  condyle,  dis- 
sect the  articulation  of  the  lower  jaw. 
Articu-       In  the  articulation  of  the  lower  jaw  with  the  temporal  bjwe, 
of  the     which  is  a  hinge  joint,  the  convex  condyle  of  the  jaw  is  received 
Lower    Jnto  the  anterior  concavity  of  the  glenoid  fossa  of  the  tem- 
poral bone.     It  is  chiefly  by  the  strong  muscles  attached  to  the 
lower  jaw,  that  the  surfaces  of  the  bones  are  retained  in  con- 
tact, since  the  strength  of  the  ligaments  is  very  inconsiderable. 
The  articular  surfaces  of  the  bones  are  covered  with  cartilage, 
and  the  ligaments  that  unite  them  together,  are  internal  and 
external  lateral,  with  an  inter-articular  cartilage. 
Exter.        The  external  laiereU  is  the  small  ligament  situated  on  tbe 
2?r»iLu  outer  side  of  the  articulation ;   it  is  attadied,  above,  to  the 
gament  tubercle  at  the  point  of  divergence  of  the  two  roots  of  the 
zygoma,  and  it  descends  on  the  outer  surface  of  the  jaw,  to  be 
fixed,  below,  to  the  outer  side  of  the  neck  of  the  inferior 
maxillary  bone.     This  ligament  consists  of  short  thin  fibres, 
wider  above  than  below ;  its  external  surface  is  covered  by  the 
parotid,  and  its  internal  is  in  contact  with  the  synovial  mem* 
branes,  and  inter-articular  cartilage  of  the  articulation. 
Internal      The  internal  lateral  ligament  is  a  long,  thin,   membranous 
ijjj!**  process,  not  closely  united  to  the  articulation,  nor  serving,  ^^ 
ment.     materially,  as  a  retaining  part.     It  is  attadied,  above,  to  the 
spinous  process  of  the  sphenoid,  and  to  the  contiguous  portion 
of  the  temporal  bone,  but  this  part  is  concealed  by  the  ex* 
ternal  pterygoid,  it  descends  behind  this  muscle,  and  in  front  ot 
the  internal  pterygoid,  to  be  inserted  into  the  inner  and  fore 
part  of  the  orifice  of  the  inferior  dental  canal  of  the  lower  jaj^* 
By  the  outer  or  superficial  surfiice  it  is  in  relation  with  the 
external  pterygoid  and  the  articulation,  and  with  the  dentai 
vessels  and  internal  maxillary  artery,  which  it  separates  no^ 
the  internal  pterygoid.    It  lies  on  the  internal  pterygoid  ^^^^ 
Besides  these  ligaments,  there  are  some  irregularly  scattered 
fibres  which  surround  the  articulation,  and  serve  the  part  of  a 
capsular  ligament.  , 

Diucc.       Remove  the  external  lateral  ligament,  as  well  as  the  seattere 
^°^'      fibres  surrounding  the  articulation,  so  as  to  open  the  joint ;  a° 
an  inter-articular  cartilage,  with  a  synovial  membrane  above  a^ 
below  it,  will  be  exposed. 
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The  inter-articular  cartilage  is  a  moveable  plate  of  fibro- inter, 
cartilage  between  the  articular  surfaces,  and  it  receives  their  Sfu-^ 
shape ;  thus  it  is  elongated  transversely,  is  concave  below,  to^*s^ 
receive  the  convexity  of  the  condyle  of  the  jaw,  and  convex 
above,  to  fit  into  the  concavity  of  the  glenoid  fossa ;  the  margins 
are  thicker  than  the  centre,  in  which  spot  an  aperture  some- 
times exists.     On  the  outside  it  is  connected  to  the  external 
lateral  ligament ;  in  front,  to  the  external  pterygoid ;  and,  on 
the  inner  side,  to  the  fibres  of  the  investing  capsule. 

The  synovial  membranes  in  this  articulation  are  two ;    the  svnovua 
one  above  the  cartilage  lines  its  upper  surface,  and  the  articular  branes. 
cavity  of  the  temporal  bone ;  and  the  one  below  the  inter-arti- 
cular cartilage  covers  the  under  surface  of  this  process  and  the 
convexity  of  the  condyle,  and  from  the  condyle  it  extends  on 
the  foone  beneath,  particularly  behind. 

Another  structure,  described  as  a  ligament  to  this  articulation, 
is  the  styh-maaeillary  ligament^  or  proce&s  of  the  cervical  &scia,  styio- 
which  is  extended  from  the  styloid  process  to  the  lower  part  of  ury^^* 
the  ramus  of  the  jaw,  between  the  attachments  of  the  masseter  ^^^ 
and  internal  pterygoid  muscles.    It  separates  the  parotid  and 
submaxillary  glands  from  each  other,  and  gives  attachment  to 
the  s^lo-glossus  muscle. 

Disarticulate  the  condyle  of  the  jaw,  with  the  external  ptery-  dimcc- 
goid  muscle  attached  to  it ;  and  by  the  careful  removal  of  some  ^°' 
cellular  membrane,  the  internal  lateral  ligament,  the  fifth  nerve 
and  its  branches,  the  middle  meningeal  artery,  the  chorda  tym- 
pani  nerve,  and  the  internal  maxillary  artery,  when  this  runs 
beneath  the  external  pterygoid,  will  be  seen  to  be  covered  by 
this  musde.  Hie  chorda  tympani  is  a  very  small  nerve  that 
descends  obliquely  forwards,  to  the  gustatory  branch  of  the 
fii\h.  By  replacing  and  removing,  alternately,  the  condyle,  the 
relative  anatomy  is  retained,  and  the  dissector  is  enabled  to 
follow  the  parts  beneath,  better  than  if  the  muscle  were  divided. 

The  inierTud  maxillary  artery^  one  of  the  terminal  branches  internal 
into  which  the  external  carotid  divides  at  the  junction  of  the  u^^* 
upper  third  of  the  ramus  of  the  jaw  with  the  two  lower  thirds,  Artery. 
passes  directly  inwards  beneath  the  jaw,  between  its  ramus  and 
the  lateral  ligament,  and  it  crosses  the  dental  nerve  and  internal 
pterygoid  muscle;    the  artery  now  winds  over  the  external 
pterygoid,  placed  between  it  and  the  temporal,  and,  ascending 
to  the  spheno-maxillary  fossa,  enters  it  by  passing  between  the 
two  processes  of  origin  of  the  external  pterygoid  muscle.     In 
the  fossa  the  artery  divides  into  its  terminal  branches;  but, 
as  the  dissection  of  these  requires  a  vertical  section  of  the 
head,  the  examination  of  them  will  remain  till  a  view  of  Meckel's 
ganglion  can  be  obtained:  not  unfrequently  the  artery  passes  • 
beneath  the  external  pterygoid  instead  of  over  it,  to  enter  the 
spheno-maxillary  fossa.    When  this  variety  exists,  the  relations 
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of  it  beneath  the  muscle  will  be  different,  and  the  muscle  must 
be  turned  forwards  to  see  it. 
Branch-      The  branches  of  the  internal  maxillary  are  classed  into  those 
which  leave  the  artery  between  the  mternal  lateral  ligament 
and  the  jaw,  those  from  this  point  till  it  enters  the  fossa,  and 
the  termmal  in  the  fossa. 
Internal      The  inferior  dental^  one  of  the  first  of  the  arteries  from  the 
iiamui.  trunk,  descends  from  the  lower  part  of  the  artery  between  the 
Inferior  internal   lateral  ligament  and   the   jaw,    enters    the    inferior 
Artery,  dental  foramen  along  with  the  nerve  of  the  same  name,  and 
continues  with   it  beneath   the   teeth,   supplying  them   with 
branches  as  far  as  to  the  mental  foramen,  where  it  divides  into 
inciior   two  branches,  the  mental  and  incisor ;  the  incisor  continues  in 
branch.  ||^g   canal    beneath   the   incisor    teeth,   supplying   them   with 
arteries,  and  it  joins  with  the  one  from  the  opposite  side ;  the 
Menui  other,  the  mental,  escapes  by  the  mental  foramen,  along  with 
branch,  ^j^^  branch  of  the  nerve,  to  ramify  in  the  structures  over  the 
lower  jaw,  and  to  anastomose  with  the  coronary  and  inferior 
hJo!d     ^^ibial  arteries.   A  small  branch — the  mylo-Jkyoid — is  given  from 
branch,  the  artery  as  it  enters  the  foramen,  it  descends  with  the  nerve 
of  the  same  name  in  a  groove  on  the  under  surface  of  the  jaw, 
to  the  mylo-hyoid  muscle,  and  it  anastomoses  with  the  sub- 
mental artery  of  the  facial. 
Menlif.       The  middle  meningeal   artery  is   of  considerable   size,   and 
fcai       arises  from   the  upper  part  of  tlie  artery  between   the  liga- 
^  *^'  ment  and  the  jaw,  it  ascends  beneath  the  external  pterygoid, 
and  crosses  to  the  posterior  border  of  the  internal  lateral  li- 
gament to  enter   the  skull  by   the  foramen  spinosum  of  the 
sphenoid  bone.    In  the  base  of  the  skull  it  divides  into  two 
branches  which  run  between  the  dura  mater  and  the  bone  ;  one 
grooves  the  inferior  angle  of  the  parietal,  the  other  runs  on  the 
temporal  bone  and  finally  ascends  on  the  parietal ;  the  branches 
of  both  extend  to  the  vertex  of  the  head,  and  supply  the  bone 
and  the  dura  mater.    Before   the  artery  enters  the  foramen 
Tjrm.     gpinosum,  it  gives  a  small  artery,  the  tympanic,  which  enters  the 
Sranch.  BKull  through  the  Glasseriah  fissure,   and  anastomoses  in  the 
tympanum,  with  branches  from  the  stylo-mastoid  artery,  and 
from  the  vidian  in  the  hiatus  Fallopii.    Another  small  branch,  is 
Small     the  small  meningeal,  which  enters   through  the  foramen  ovale 
gcai"'"'  with  the  fiflh  nerve,  and  is  distributed  to  the  dura  mater  in  the 
branch,  middle  fossa  of  the  skull. 

Between     In  the  part  of  the  artery  between  the  muscles  the  branches 
AiuKdefl.  are  nearly  all  muscular ;  and  their  names  of  masseteric,  tem- 
poral, buccal,  and  pterygoid,  are  derived  from  the  four  muscles 
they  supply. 
Maue.       The  masseteric  is  a  branch  which  leaves  the  artery  whilst  it  is 
Artery.  Covered  by  the  temporal  muscle ;  it  passes  outwards  behind  the 
tendon  of  this  muscle  and  with  the  branch  of  nerve  of  the  sanic 
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name;  it  next  runs  through  the  sigmoid  notch  of  the  lower  jaw 
into  the  substance  of  the  masseter  muscle,  in  which  it  ramifies, 
and  it  anastomoses  with  the  other  branches  that  the  muscle 
receives  from  the  carotid. 

The  de^  temporal  arierieSf  seen  by  following  them  into  the  i>eep 
fibres  of  the  temporal  muscle,  are  generally  two  in  number,  one  J^I^at^ 
in  the  anterior,  and  the  other  in  the  posterior  part  of  the  fossa.  ^^^- 
They  turn  up  into  the  fossa  beneath  the  temporal  muscle,  and 
they  ramify  in  it,  anastomosing  with  branches  from  the  superfi- 
cial temporal  artery.   The  anterior  joins,  through  the  malar  bone, 
with  branches  of  the  lachrymal,  and  through  the  great  wing  of 
the  sphenoid^  with  branches  of  the  middle  meningeal  artery. 
When  the  internal  maxillary  artery  lies  beneath  the  external 
pterygoid,  the  posterior  branch  of  the  deep  temporal  turns  over 
the  pterygoid  muscle  to  reach  the  temporal  fossa,  and  it  gives 
off  the  masseteric  branch,  but  the  anterior  is  altogether  beneath 
this  muscle. 

The  Intccal  branch  is  long  and  small,  and  quits  the  artery  near  Buccal 
the  upper  jaw,  it  descends  obliquely  forwards  beneath  the  tem-  Artery, 
poral  muscle  and  coronoid  process  with  the  nerve,  it  is  dis- 
tributed to  the  buccinator  muscle  and  parts  of  the  face,  and 
anastomoses  with  the  other  facial  arteries.  When  the  internal 
maxillary  is  beneath  the  pterygoid,  this  branch  perforates  this 
muscle. 

Numerous  small  arteries  are  supplied  to  the  pterygoid  mus-  Ptery. 
cles,  and  they  have  received  the  name  o^  pterygoid;  they  come SS5i«!'* 
either  from  the  trunk,  or  from  some  of  the  branches. 

The  siqfcrior  dental  artery  arises  near  the  tuberosity  of  the  superior 
superior  maxillary  bone,  whilst  the  internal  maxillary  is  covered  Artenr.' 
by  the  temporal  muscle ;  it  is  a  very  tortuous  branch,  it  de- 
scends on  the  outer  surface  of  the  superior  maxillary  bone, 
accompanied  by  branches  of  nerves  from  the  superior  maxillary 
nerve,  and  if  divides  into  many  branches  which  enter  the 
foramina  in  the  bone,  and  supply  the  molar  and  bicuspid  teeth 
with  blood ;  some  branches  from  it  descend  outside  the  bone  to 
the  gums. 

The  infra-orbital  branch  is,  in  direction,  the  continuation  of  infra* 
the  internal  maxillary,  it  enters  the  infra-orbital  canal,  with  the  Artery, 
superior  maxillary  division  of  the  fifth  nerve,  and  it  passes  to 
the  face  to  supply  it,  and  to  anastomose  with  the  facial.     This 
artery  is  dissected  with  the  nerve. 

The  internal  maxillary  vein  receives  the  veins  that  correspond  internal 
to  the  branches  of  the  artery  in  the  two  first  portions  of  its  course,  JJ^"" 
except  the  superior  dental  and  infra-orbital  veins  which  joinvcfn. 
with  the  veins  in  the  spheno-raaxillary  fossa,  and  open  into  the 
facial,  by  means  of  the  alveolar  vein  which  appears  in  the  face 
from  beneath  the  malar  bone:  two  veins  accompany  the  middle lar. 
meningeal  artery,  and  they  open  into  the  trnnk  of  the  internal 
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maxillary  vein.  The  different  veins  of  this  part  form  the  pfeiy- 
goid  plexus,  which  is  situated,  in  part,  between  the  pterygoid, 
and  in  part  between  the  temporal  end  pterygoid  muscles,  it 
communicates  with  the  superficial  temporal  veins,  and  with  the 
veins  on  the  exterior  of  the  skull  by  the  deep  temporal  veins  ; 
and  with  the  facial  by  the  alveolar  vein.  Small  brandies  of 
veins  from  it  communicate  also  through  the  apertures  in  the 
base  of  the  skull,  with  the  sinuses  in  the  interior.  The  internal 
maxillary  vein  passes  backwards  with  the  artery,  and  unites 
with  the  superficial  temporal  in  the  parotid  gland ;  the  common 
trunk  formed  by  their  union  receives,  in  the  parotid,  the  ante- 
rior and  posterior  auricular  veins,  with  the  transverse  facial  and 
some  parotid  veins,  and  it  is  then  named  the  external  jugular 
vein. 
Inferior  The  inferior  maxiUary  nerve,  the  largest  of  the  three  divisions 
Ury^^'  of  the  Gasserian  ganglion,  leaves  the  skull  through  the  foramen 
Nerre.  QyQ]^  q£  (he  splienoid  bone.  In  the  skull  this  nerve  consists  of 
two  portions ;  a  large  one  from  the  ganglion,  and  a  small  part 
which  is  unconnected  to  the  ganglion,  and  joins  with  the  other 
portion  of  the  nerve^  only  after  it  has  passed  through  the 
foramen.  When  the  trunk  of  the  inferior  maxillary  nerve  has 
passed  from  the  skull,  and  lies  in  the  zygomatic  fossa  beneath 
the  external  pterygoid  muscle,  it  divides  into  an  anterior  smaller 
portion  for  the  supply,  chiefly,  of  the  muscles  of  the  jaw,  to 
which  the  small  white  band  or  motor  portion  of  the  nerve, 
found  beneath  the  ganglion  in  the  skull,  can  be  traced;  and 
into  a  posterior,  which,  afler  a  short  course,  divides  into  three 
great  branches,  the  inferior  dental,  gustatory,  and  auricular  or 
superficial  temporal.  By  turning  forwards  the  external  ptery- 
goid, the  nerve  is  seen  to  lie  on  the  small  musdes  of  the  palate, 
and  on  the  Eustachian  tube  above  the  upper  border  of  the 
internal  pterygoid ;  and  to  be  covered  by  the  external  pterygoid, 
beneath  which  it  divides  into  branches.  Fronf  the  dissection 
Branch,  already  made,  the  distribution  of  the  muscular  branches,  to  be 
"'  first  examined,  can  be  readily  followed ;  they  correspond  to  the 
arteries  of  the  same  name,  and  they  are  deep  temporal,  masse- 
teric, buccal,  and  pterygoid  branches.  The  internal  maxillary 
artery  may  be  removed  if  it  obstructs  the  sight  of  tliese  nerves. 
^eep  The  ileep  temporal  nerves  are  two  branches  of  unequal  size, 

n^^^  which  may  arise  as  separate  nerves  from  the  third  division  of 
Nerm  ^^te  fiflh  nerve ;  or  the  anterior,  which  is  the  larger,  may  come 
alone  from  the  trunk  of  the  nerve,  and  the  posterior  from  the 
masseteric  or  the  buccal  branch.  The  nerves  pass  outwards 
between  the  bone  and  the  external  pterygoid  muscle,  cross  the 
crest  of  bone  that  limits,  above,  the  origin  of  the  pterygoid 
muscle,  and  they  ascend  in  the  temporal  fossa  beneath  the 
riMT^*  temporal  muscle.  The  anterior  nerve  frequently  communicates 
with  the  buccal  branch  above  the  external  pterygoid  musde, 
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and  divides  in  the  temporal  muscle  into  two  branches^  whose 
divisions  spread  out  in  its  substance  to  supply  it;  and  the  an- 
terior of  its  two  divisions  joins,  near  the  orbit,  with  the  branch 
that  enters  the  temporal  fossa  from  the  union  of  the  lachrymal 
with  the  orbital  branch  of  the  superior  maxillary  nerve.  The 
posterior  nerve,  sometimes  very  small,  is  very  irregular  in  itsPoste- 
origin,  and  is  distributed  to  the  posterior  part  of  the  temporal  ^^' 
fossa :  it  is  frequently  absent. 

The  masseteric  nerve  is  a  large  branch  that  leaves  the  inferior  Maue- 
maxiJlaiy  nerve,  as  soon  as  this  has  passed  into  the  zygomatic  slTve, 
fossa.    It  runs  upwards  and  backwards  between  the  bone  and 
the  external  pterygoid  muscle,  so  as  to  appear  at  its  upper 
border;  the  nerve  is  next  directed  outwards  over  the  upper 
surface  of  this  muscle,  and  passes  through  the  sigmoid  notch, 
or  between  the  articulation  of  the  jaw  and  the  posterior  border 
of  the  temporal  muscle,  to  enter  the  under  surface  of  the  mas- 
seter  with  the  branch  of  the  artery  to  it.     In  the  masseter 
the  nerve  is  continued  obliquely  downwards  and  forwards,  and 
can  be  followed  to  the  lower  part  of  the  anterior  border;  it 
distributes  its  branches  to  this  muscle  as  it  perforates  between 
tlie  muscular  fibres.     When  the  nerve  appears  above  the  upper 
border  of  the  pterygoid  it  gives  a  small  branch  to  the  temporal 
fossa,  and,  near  the  articulation  of  the  jaw,  supplies  one  or  two 
filaments  to  this  joint.     One  of  the  deep  temporal  nerves  occa- 
sionally arises  from  it  near  its  commencement. 
1    The  buecal  branch  arises,  by  one  or  two  roots,  from  the  in-  Buccal 
ferior  maxillary  nerve  whilst  it  is   covered  by  the   external  ^"''*^* 
pterygoid  muscle ;  it  is  longer  than  the  other  branches,  passes 
obliquely  downwards  and  inwards,  and  perforates  the  fibres  of 
the  external  pterygoid ;  the  nerve  still  continues  its  direction 
beneath  the  coronoid  process  and  the  temporal  muscle,  or  fre- 
quently through  the  lower  fibres  of  this  muscle,  to  reach  the  buc- 
cinator, along  the  lower  border  of  which  it  runs,  distributing 
filaments  to  it,  and  the  mucous,  membrane  of  the  mouth.     On 
the  buccinator  muscle  the  nerve  lies  by  the  side  of  the  buccal 
branch  of  the  artery,  and  divides  into  its  branches  of  distri- 
bution ;  some  of  these  turn  upwards  and  anastomose  in  a  kind 
of  plexus  with  the  portio  dura  on  the  buccinator,  and  others 
pass  before  and  behind  the  facial  vein  .to  join  also  with  the 
portio  dura :  one  of  this  ascending  set  of  branches  sometimes 
accompanies  the  duct  of  Steno  to  the  mucous  membrane  of  the 
mouth ;  other  filaments  are  continued  downwards  towards  the 
angle  of  the  mouth,  supplying  the  integuments ;  and  its  lower 
branches  pass  beneath  the  depressor  anguli  to  supply  the  mucous 
niembrane.     As  the  nerve  perforates  the  external  pterygoid 
niusde  it  gives  filaments  to  its  substance ;  and  aAer  it  appears 
on  the  surface  of  the  muscle  sends  upwards  a  branch  to  the  tem- 
poral muscle  which  it  supplies ;  this  joins  of^en  with  the  deep 
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temporal  nerve.  This  nerve  gives  few  muscular  branches  in  the 
face. 

The  pterygoid  branches  are  two  or  more  in  number;  one 
branch  may  be  seen  entering  the  under  surface  of  the  external 
pterygoid  when  it  is  turned  forward,  and  this  muscle  receives 
some  other  filaments  from  the  buccal  nerve.  The  branch  to  the 
internal  pterygoid  is  not  seen  now,  since  it  is  distributed  to  the 
under  surface  of  this  muscle,  and  will  be  dissected  on  the 
other  side ;  this  branch  is  connected  to  the  otic  ganglion^  placed 
on  the  inner  or  deep  surface  of  the  inferior  maxillary  nerve. 
The  branches  of  the  other  division  of  the  nerve,  to  which  die 
motor  portion  is  not  connected,  are  the  dental,  gustatory,  and 
superficial  or  auriculo- temporal. 

The  auriculo-tcmporal  nerve  is  a  large  flat  trunk  often  arising 
by  two  portions,  between  which  passes,  occasionally,  the  nuddle 
meningeal  artery.  Its  course  is  almost  horizontally  backwards 
beneath  the  pterygoid  muscle,  and  between  the  internal  lateral 
ligament  and  the  neck  of  the  lower  jaw;  and  behind  this  portion 
of  the  bone  it  divides  into  a  superficial  branch  or  superficial 
temporal,  and  a  deep  or  auricular  branch.  The  superficiai  (em" 
poral  turns  upwards  behind  the  articulation  of  the  lower  jaw, 
or  between  it  and  the  ear,  then  crosses  the  posterior  root  of 
the  zygoma,  and  becomes  superficial  above  the  parotid  gland ; 
it  ramifies  on  the  side  of  the  head :  the  branches  of  these  have 
been  traced  to  the  vertex.  This  branch  supplies  the  temporo- 
maxillary  articulation,  and  where  it  is  about  to  turn  upwards  it 
is  joined  by  two  or  more  branches  of  the  portio  dura,  which 
pass  backwards  around  the  external  carotid  artery ;  and  which 
are  now  visible,  since  tliis  part  of  the  portio  dura  was  thrown 
backwards  in  order  that  the  union  might  be  seen  in  this  stage. 
One  or  two  branches,  from  the  point  of  union  of  this  nerve 
and  the  portio  dura  behind  the  articulation,  perforate  between 
the  cartilage  and  bony  portion  of  the  meatus,  and  are  distri- 
buted to  the  lining  membrane  of  this  tube.  Wliere  the  nerve 
is  placed  in  front  of  the  ear  it  gives  branches  to  supply  the  an- 
terior part  of  the  tragus  and  the  pinna  above  the  meatus.  The 
other  branch  —  the  auricular — descends  behind  the  jaw,  form- 
ing  an  interlacement  around  the  internal  maxillary  artery;  it 
gives  a  branch  to  join  the  dental  before  it  enters  the  dental 
canal,  and  some  branches  outwards  through  the  parotid,  to  be 
distributed  to  tlie  lobule  of  the  ear,  and  parts  below  the  meatus : 
these  join  with  filaments  of  the  auricularis  magnus  nerve. 

The  inferior  dental  nerve,  a  larger  and  shorter  trunk  than  the 
gustatory  nerve  which  accompanies  it,  is  directed  obliquely 
downwards  and  outwards  between  the  two  pterygoid  muades, 
and  it  lies  more  externally,  or  nearer  the  surface,  than  the  gus- 
tatory, whilst  they  are  between  the  muscles.  At  the  lower 
border  of  the  external  pterygoid,  the  nerve  inclines  outwards, 
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passes  in  front  of  the  internal  lateral  ligament,  and  so  enters  the 
dental  foramen  in  the  inferior  maxillary  bone»  along  with  the 
artery  of  the  same  name.     In  the  canal  the  nerve  extends  for- 
warcfe  beneath  the  teeth,  supplying  them  with  branches,  as  far  as  Branch- 
the  mental  foramen,  where  it  divides  into  the  mental  and  incisor  ^' 
branches.     The  menial  branch  has  been  seen  in  the  dissection  Mental 
of  the  face  to  leave  the  dental  canal  by  the  mental  foramen^  '^^  ' 
beneath  the  depressor  anguli,  to  divide  then  into  branches  to 
supply  the  structures  of  the  lower  lip,  and  to  join  with  the  portio 
dura  :  the  incisor  is  the  continuation  of  the  nerve  to  the  middle  ^^^'^ 
line  beneath  the  incisor  teeth,  and  it  supplies  them  with  fila-  ^^ 
ments.     When  the  nerve  is  about  to  enter  the  dental  canal,  a 
long  slender  branch,  the  mylo-hyoid  nerve,  arises  from  it,  passes  Myio. 
downwards  and  inwards  in  a  groove  in  the  bone,  in  which  it  is  bnuch. 
bound  down  by  an  expansion  of  the  lateral  ligament,  and  is 
accompanied  by  the  artery  and  vein  of  the  same  name ;  at  the 
lower  border  of  the  internal  pterygoid  muscle  it  quits   the 
groove,  and  descends  to  the  surface  of  the  mylo-hyoid,to  the  upper 
part  of  which  it  distributes  many  filaments,  as  well  as  to  the 
submaxillary  gland,  and  anterior  belly  of  the  digastric  muscle ; 
and  some  branches  perforate  the  mylo-hyoid  to  supply  the  genio- 
hyoid muscle.   DerUal  branches  are  given  from  the  mferior  dental  Denui 
nerve  to  the  teeth  beneath  which  it  is  placed,  the  same  as  in  the  ce?"^*^' 
arteries  by  which  it  is  accompanied.     In  some  old  edentulous 
subjects,  in  which  the  jaw  is  soft,  the  nerve  may  be  traced  in 
it,  but  in  other  circumstances  a  piece  of  the  jaw  must  be  im- 
mersed in  dilute  nitric  acid  till  it  is  softened,  if  it  be  wished  to 
follow  the  branches  to  the  teeth. 

The  gustatory  or  Ungual  nerves  the  remaining  branch  of  the  Ouita- 
inferior  maxillary,  is  covered,  like  the  others,  by  the  external  N^ye^ 
pterygoid^  and  lies  on  the  small  muscles  of  the  palate,  and  on 
the  mtemal  pterygoid.  On  this  last  muscle  it  is  placed  nearer 
the  middle  line  than  the  dental,  and  at  the  insertion  of  the 
muscle  into  the  angle  of  the  jaw  the  nerve  escapes  from  be* 
tween  it  and  the  bone,  and  is  continued,  under  cover  of  the 
side  of  the  jaw,  to  the  tongue.  A  cross  branch  of  considerable 
size  connects  the  dental  and  gustatory  nerves,  but  it  is  oflen 
absent.  The  remainder  of  the  course  of  the  lingual  will  be 
resumed  with  the  dissection  of  the  region  beneath  the  jaw. 

The  chorda  tympanic  a  small  branch  of  the  portio  dura,  leaves  chorda 
the  tympanum  by  an  aperture  near  the  Glasserian  fissure,  de-  ll^' 
scends   forwards  from   beneath   the  upper  attachment  of  the^®^®' 
internal  lateral  ligament,  to  join  the  outer  side  of  the  gustatory 
at  an  acute  angle,  whilst  this  nerve  lies  between  the  pterygoid 
muscles.    It  is  soon  united  inseparably  to  the  gustatory  nerve. 
On   the  surface  of  the  inferior  maxillary  nerve,  which  looks 
towards  the  muscles  of  the  palate,  and  immediately  below  the 
foramen  ovale,  is  the  small  otic  ganglion  of  Arnold,  which  is 
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connected  to  the  nerve ;  but,  as  only  the  outer  or  cutaneous 
surface  of  this  nerve  is  exposed,  and  the  ganglion  lies  on  the 
inner,  its  examination  must  remain  till  a  section  of  the  head  and 
neck  can  be  made ;  its  anatomy  will  be  studied  on  the  other 
side  of  the  head. 

The  region  under  the  jaw  follows  next  in  the  dissection. 
Place  the  subject  over  a  narrow  block  with  the  head  thrown 
backwards,  and  the  side  of  the  jaw  raised  by  some  hooks ;  re- 
move the  cellular  membrane  from  the  submaxillary  gland  and 
mylo-hyoid  muscle. 

The  submaxillary  ffland,  one  of  the  salivary  glands,  and  smaller 
in  size  than  the  parotid,  near  to  which  it  is  placed,  lies  beneath 
the  side  of  the  jaw  in  the  anterior  part  of  the  space  circum- 
scribed by  the  digastric  muscle.  Tlie  shape  of  the  gland  is 
irregularly  ovoidal,  and  it  is  separated  into  two  parts  by  the 
facial  artery  which  is  imbedded  in  it.  It  is  covered  on  its 
cutaneous  surface  by  the  platysraa  and  cervical  fascia,  and  above 
this  by  the  side  of  the  jaw  and  internal  pterygoid  muscle  ;  over 
this  surface  of  the  gland  winds  the  facial  artery  in  a  very  tor* 
tuous  course  from  the  posterior  to  the  anterior  border.  In  front 
of  it  is  the  anterior  belly  of  the  digastric^  towards  whicJi  it 
extends;  and,  behind,  the  stylo-maxillary  ligament  which,  in 
the  natural  state  of  parts,  separates  this  gland  from  the  parotid ; 
but  the  glands  touch  across  this  process  of  membrane  when 
either  of  them  is  enlarged.  Tlie  gland  lies  on  the  mylo-h^-oid, 
and  round  its  posterior  or  free  border  it  sends  a  process  to 
accompany  the  excretory  duct.  Where  it  projects  beyond  the 
mylo-hyoid  muscle  it  lies  on  the  hyo-glossus  muscle,  and  on  the 
hypoglossal  nerve.  The  duct  of  the  gland,  called  Whartonian, 
commences  by  numerous  small  processes  in  the  granules  of  the 
gland,  and  these  unite  into  larger  tubes  which  form  the  duct  by 
their  union  ;  this  lies  beneath  the  mylo-hyoid  muscle,  and  ex- 
tends to  the  side  of  the  frsenum  of  the  tongue  to  open  into  the 
mouth. 

Dislodge  the  submaxillary  gland  from  its  natural  position 
under  the  jaw,  so  as  to  expose  the  mylo-hyoid  muscle ;  leave 
the  process  of  the  gland,  which  winds  round  the  border  of  the 
mylo-hyoid,  but  its  superficial  part  may  be  cut  off;  detach  the 
anterior  belly  of  the  digastric  from  the  jaw  and  throw  it  down- 
wards. The  sublingual  artery  and  mylo-hyoid  branch  of  the 
inferior  dental  nerve  ramify  on  the  cutaneous  surface  of  the 
mylo-hyoid  muscle :  these  have  been  dissected. 

The  mylo-hyoid  mtucle  is  thin  and  triangular  in  shape,  it  is 
situated  between  the  jaw  and  os  hyoides,  and  conceals  the 
muscles  and  parts  in  this  region.  The  muscle  is  wide  above 
where  it  joins  the  jaw,  and  narrow  below,  at  the  os  hyoides.  It 
arises  from  the  mylo*hyoid  ridge,  which  begins  on  the  inner 
surface  of  the  lower  jaw  behind  the  last  molar  tooth,  and  ex« 
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tends  forwards  to  near  the  symphysis  of  the  chin ;  the  fibres 
pass  obliquely  downwards  and  inwards,  —  the  more  anterior, 
shorter  than  the  others,  uniting  in  the  middle  line  of  the  body,  inser. 
ina"rfl5pA^"  with  the  upper  fibres  of  the  muscle  of  the  op-*^*"- 
posite  side,  but  the  posterior  extend  to  the  body  of  the  os  hyoides 
to  be  inserted  into  it.     On  the  subcutaneous  surface  are  found  Reia. 
the  digastric  muscle,  the  submaxillary  gland  and  facial  artery,^^^"** 
the  submental  artery  and  mylo-hyoid  branch   of  the  dental 
nerve,  with  some  lymphatic  glands.    The  inner  border  is  united 
to  ha  fellow  of  the  opposite  side  by  means  of  the  '<  raph^"  but, 
near  the  jaw,  this  is  frequently  deficient,  so  as  to  allow  the 
muscles  beneath  to  be  seen  ;  the  outer  or  posterior,  the  longest, 
is  free,  and  has  winding  round  it   the   deep  process  of  the 
submaxillary  gland,  which  accompanies  the  Whartonian  duct. 
The  parts  that  the  mylo-hyoid  covers  will  be  perceived  when  it 
is  detached. 

To  examine  the  region  between  the  jaw  and  os  hyoides  make  Diu«c. 
the  following  dissection  :—*  cut  through  the  facial  vessels  where  ^^^"' 
they  cross  the  jaw,  remove  them  with  some  of  the  superficial 
portion  of  the  submaxillary  gland,  and  divide  the  mylo-hyoid 
branch  of  the  fifVh  nerve,  and  its  artery.  Separate  the  origin 
of  the  mylo-hyoid  from  the  bone,  and  the  muscle  from  its  fellow 
aloug  the  middle  line,  and  throw  it  down  to  the  os  hyoides ;  but 
do  this  with  care,  so  as  not  to  raise  with  it  a  small  muscle  — 
the  geoio-hyoid —  which  lies  close  to  it,  but  beneath  it  Divide 
the  lower  lip  in  the  middle  line,  and  extend  the  incision  to 
the  base  of  the  jaw :  saw  through  the  lower  jaw  a  little  to  the 
right  of  its  centre  or  of  the  tubercles,  on  the  inner  surface,  to 
which  the  muscles  are  attached,  instead  of  in  the  middle  line,  by 
which  the  cnuscles  would  be  injured :  seize  the  apex  of  the  tongue 
with  a  pair  of  hooks,  draw  it  from  the  mouth  over  the  upper 
teeth,  and  fasten  it  in  this  position.  The  side  of  the  jaw  is  now 
loose,  for  it  has  been  previously  sawn  in  the  ramus ;  but  it  is 
retained  by  the  mucous  membrane  which  passes  from  it  to  the 
side  of  the  tongue,  supports  the  sublingual  gland,  and  separates 
the  cavity  of  the  mouth  from  the  parts  beneath.  This  portion 
of  bone  should  not  be  removed,  since  much  of  the  relative 
anatomy  would  be  destroyed,  but  it  is  to  be  turned  upwards ; 
and,  to  enable  the  dissector  to  raise  this  detached  piece,  divide 
the  mucous  membrane  which  retains  it  in  front,  by  carrying  the 
knife  forwards,  between  the  sublingual  glands,  to  the  tip  of 
the  tongue,  along  the  side  of  the  frsenum :  a  small  artery  is 
divided  in  cutting  the  mucous  membrane.  The  portion  of  the 
jaw  can  now  be  readily  turned  upwards,  and  it  is  to  be  retained  • 
in  this  position  by  hooks ;  the  os  hyoides  may  be  also  fastened 
down ;  remove  the  cellular  membrane  from  the  muscles,  vessels, 
and  nerves,  but  take  care  of  a  plexus  between  the  gustatory  and 
hypoglossal  nerves  on  the  hyo-glossus  muscle,  and  of  the  small 
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submaxillary  ganglion  between  the  upper  part  of  the  gland  and 
Reia-     the  gustatory  nerve.     The  following  is  the  disposition  of  the 
^^"^/^  parts  now  exposed  beneath  the  mylo-hyoid  musde:  extending 
beneath  upwards  from  the  cornu  of  the  os  hyoides  to  the  side  of  the 
Myio.    tongue  is  a  square  muscle  —  the  hyo-glossus  —  which  is  joined 
hyoid.    above  by  a  slender  muscle  —  the  stylo-glossus  —  directed  down- 
wards and  forwards  to  it ;    the  other   styloid  muscle  —  the 
stylo-pharyngeus  —  being  placed  lower  down  in  the  neck.    On 
the  hyo-glossus  is  seen  the  ninth  or  hypoglossal  nerve,  the 
lingual  artery  being  below  this  level  and  beneath  the  muscle, 
but  at  the  anterior  border  they  come  into  relation ;  above  the 
nerve  is  the  Whartonian  duct,  with  the  prolonged  part  of  the 
submaxillary  gland,  and  crossing  the  duct,  so  as  to  be  placed 
below  it,  is  the  gustatory  nerve :  a  plexus  of  nerves  connects 
the  trunks  of  the  ninth  and  gustatory  on  the  hyo-glossus  muscle. 
Above  the  muscle  is  the  mucous  membrane  of  the  mouth,  fixed 
to  the  jaw,  with  the  sublingual  gland  and  gustatory  nerve;  a 
small  ganglion — the  submaxillary — situated  on  the  deep  process 
of  the  submaxillary  gland,  is  connected  to  the  gustatory  as  it 
passes  above  this  part  of  the  gland.    To  the  posterior  part  of 
the  mylo-hyoid  ridge,  and  covering  the  mucous  membrane,  is 
the  attachment  of  the  superior  constrictor.    In  the  middle  line^ 
extended  from  the  chin  to  the  os  hyoides,  is  the  genio-hjoid 
muscle,  and»  deeper  than  this^  a  muscle  radiating  from  the  jav 
to  the  tongue  and  the   os  hyoides,  —  the  genio-hyo-glosstts. 
Along  the  outer  side  of  this  last  muscle  is  placed  the  contina- 
at  ion  of  the  gustatory  nerve  to  the  tip  of  the  tongue,  together 
with  tlie  ranine   artery,   the   latter  being  placed  the  nearest 
to  it.     The  ninth  or  hypoglossal  nerve  enters  the  fibres  of 
the  genio-hyo-^ossus  at  the  inner  border  of  the  hyo-glossoS) 
and  runs  in  tliem  as  far  as  to  the  tip,  where  it  may  be  again 
seen.    An  artery  —  the  sublingual — passes  directly  outwards  to 
the  sublingual  gland.     Examine  first  the  muscles  of  tliis  regioo* 
Hyo-  The  hyo^losnu  muscle  is   thin  and  square-shaped,  (and  '^ 

fiuKie.  situated  between  the  side  of  the  tongue  and  the  os  hyoides. 
Origin.  It  is  attached  below,  which  is  considered  its  oriffifiy  to  the  bodj) 
and  to  the  great  and  little  comua  of  the  os  hyoides ;  the  fibr^ 
inser.    asccnd  to  the  side  of  the  tongue,  and  they  are  inseried  into  this 
^^      organ,  mingling  with  the  fibres  of  the  stylo-glossus  and  lingualis. 
The  fibres  of  origm  of  this  muscle  from  the  byoid  b<»ie  are 
separated  into  three  portions,  which  has  occasioned  the  division 
of  it,  by  Albinus,  into  three  distinct  muscles :  —  the  portion 
attached  to  the  great  cornu  of  the  os  hyoides  is  called  the 
cerato-glouus  musde ;  that  to  the  body  of  the  bone  the  hasio^ 
ffhssus;  and  that  to  the  small  cornu  and  cartilage  between  it 
Reia.     and  the  great  cornu,  the  chondro-ffiossus  musde.     The  muscle 
^^^^*'     is  covered  by  the  anterior  belly  of  the  digastric,  and  by  tlie 
mylo-hyoid,  and  near  its  insertion  it  is  crossed  by  fibres  of  the 
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stylo-glossus.  On  its  cutaneous  surface  are  placed  the  gusta- 
tory nerve,  Whartonian  duct^  and  process  of  tlie  submaxillary 
gland,  which  often  joins  the  sublingual,  and  below  this  is  the 
ninth  or  hypoglossal  nerve ;  the  plexus  of  nerves  between  the 
gustatory  and  hypoglossal  also  lies  on  the  muscle  near  its 
front.  The  posterior  border  covers  the  origin  of  the  middle 
constrictor  muscle ;  and  the  lingual  artery,  glosso-pharyngeal 
nerve,  and  stylo-hyoid  ligament  pass  beneath  it ;  the  anterior 
is  close  to  the  genio-hyo-glossus  muscle,  and  the  lingual  artery 
•scapes  from  beneath  it,  and  divides  into  its  branches.  The 
muscle  covers  the  attachment  oT  the  genio-hyo-glossus  to  the 
tongue,  the  origin  of  the  superior  constrictor,  with  the  lingual 
turteryt  glosso-pharyngeal  nerve,  and  stylo-hyoid  ligament ;  and 
at  its  attachment  to  the  tongue,  the  lingualis  muscle. 

The  styloglossus  mtucley  long  and  slender,  is  extended  from  styio- 
the  styloid  process  to  the  side  of  the  tongue.    It  arises,  behind,  Suude. 
by  an  aponeurosis,  from  the  lower  half  of  the  styloid  process,  origin. 
and  from  the  anterior  part  of  the  stylo-maxillary  ligament. 
The  muscle  descends  to  the  side  of  tlie  tongue,  which  it  joins  at 
the  insertion  of  the  preceding  into  it ;  at  this  point  it  is  flat- 
tened, and   sends  forwards  a  superficial  set  of  fibres,  which 
unite  with  some  of  the  hyo-glossus,  and  are  prolonged  from  the  imer- 
base  to  the  point  of  the  tongue  :  the  other  fibres  are  deep,  and  ''°"* 
join  the  muscular  structure  of  this  body.     The  muscle  lies  be«  Reia- 
tween  the  two  carotid  arteries,  and  is  covered  by  the  parotid  '°"'' 
gland,  stylo-maxillary  ligament,  and  by  the  facial  artery;  by 
the  mylo-hyoid  muscle,  by  the  gustatory  nerve  and  Whartonian 
duct  which  cross  it,  and  by  the  submaxillary  gland.    It  lies  on 
the  superior  constrictor,  on  the  internal  carotid  artery,  with  the 
jugular  vein  and  its  accompanying  nerves,  and  on  the  hyo-glossus 
muscle. 

The  genioJiyoid  muscle,  situated  in  the  middle  line,  close  9^^}^ 
beneath  the  mylo-hyoid  muscle,  and  between  the  lower  jaw  and  i^u^ie. 
09  hyoides,  arises  from  the  lower  o^  the  two  tubercles  on  the  origin. 
inner  surface  of  the  base  of  the  jaw,  above  the  attachment  of 
the  digastric.     The  fibres  form  a  roundish  belly  in  passing 
downwards  and  backwards  to  be  inserted  into  the  middle  of  the  in«er- 
upper  part  of  the  body  of  the   os  hyoides.     This  muscle   is  ^^^, 
covered  by  the  mylo-hyoid,  and  lies  on  the  genio- hyo-glossus ;  tiom. 
the  inner  border  is  close  to  its  fellow  of  the  opposite  side,  and 
is  often  united  with  it.    The  upper  part  of  this  muscle  is  fre- 
quently subcutaneous,  by  reason  of  the  deficiency  in  the  mylo- 
hyoid. 

The  genio^hyO'Qlossus  muscle^  named  from  its  attachment,  is  oenio. 
the  largest  of  the  small  muscles  of  this  region,  it  is  fan-shaped,  fk^ut 
is  in  close  contact  with  the  one  of  the  opposite  side,  and  itMutcic. 
radiates  from  the  chin  to  the  under  surfieice  of  the  tongue  and 
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Origin,   the  08  hyolcles.     The   muscle  arises  from  the  upper  tubercle 
behind  the  symphysis  of  the  lower  jaw,  by  a  tendon  from  which 
the  fibres  radiate  backwards ;  the  most  anterior  extending  to 
liw.'     '^®  ^'P  ^^  ^^^  tongue  ;  those  farther  back  to  the  under  surface 
of  this  organ ;  and  the  most  posterior  pass  downwards  beneath 
the  hyo'glossus  muscle  to  the  small  cornu  of  the  os  hyoides, 
and  are  united,  beneath  this  muscle,  with  the  fibres  of  the  middle 
constrictor,  thus  assisting  to  close  the  pharynx  in  this  position. 
This  attachment  is  better  seen  when  the  hyo-glossus  is  afler- 
Reia.     wards  divided.     The  muscle  is  in  contact  mternally  with  die 
^^^"*'     one  of  the  opposite  side,  so  as  to  form  a  septum  along  the 
middle  line.     The  lower  border  touches  the  genio-hyoid  muscle, 
and  the  upper  is  turned  forwards  beneath  the  tip  of  the  tongue, 
and  is  covered  only  by  mucous  membrane.     On  its  outer  side 
are  the  hyo-glossus  and  mylo-hyoid  muscles,  the   sublingual 
gland,  the  ranine  artery  which  is  in  close  contact  with  it^  and 
farther  out  the  gustatory  nerve ;  the  ninth  nerve  perforates  its 
fibres  and  runs  forwards  between  them.     At  its  insertion  into 
the  tongue  it  lies  nearer  the  middle  line  than  any  other  muscle 
which  joins  this  organ.     A  fibrous  membrane  is  situated  near 
the  OS  hyoides,  between  the  lower  attachments  of  the  muscles 
of  opposite  sides. 
Lingua-      The  Hngtuilis  muscle^  placed  on  the  under  surface  of  the 
Miude.  tongue  and  to  the  outer  side  of  the  genio^hyo-glossus,  where 
some  longitudinal  fibres  mark  its  position,  is  wide  behind  but 
Origin,   narrow  in  front.     It  arises^  posteriorly,  from  the  base  of  the 
tongue,  and  its  longitudinal  parallel  fibres  run  forwards  to  the 
uooJ'     ^^P>  ^^  which  they  terminate.     This  muscle  is  better  seen  when 
Reia.     the  tongue  is  removed.     It  lies  between  the  genio-hyo-glossus, 
tions.     .internally,  and  the  stylo-glossus,  externally;  and  the  lingual 
nerve  and  artery  are  in  contact  with  it  in  their  course  forward 
to  the  tip  of  the  tongue.     Each  half  of  the  tongue  is  formed, 
for  the  most  part,  by  the  fibres  of  this  muscle,  and  the  other 
muscles  of  the  tongue  join  it. 
Lingual      The  lingual  artery  is  one  of  the  anterior  or  internal  branches 
^^^'   of  the  external  carotid,  which  were  omitted  in  the  description 
of  this  vessel,  because  of  their  deep  relations.     It  arises  from 
the  inner  side   of  the  external  carotid  between  the  superior 
thyroid  and  facial  arteries,  or  even  by  a  common  trunk  with  the 
facial ;  it  runs  forwards  and  inwards  above  the  cornu  of  the  c» 
hyoides,  the  superior  thyroid  lying  below  this  bone,  to  be  placed 
beneath  the  hyo-glossus.     The  artery  now  runs  obliquely  up- 
wards and  forwards  beneath  this  muscle  to  the  under  surface 
of  tlie  tongue,  and  divides  at  the  anterior  border  of  the  hyo- 
glossus  into  its  terminal  branches,  the  ranine  and  sublingual 
arteries.     Between  the  origin  of  the  artery  and  the  border  of 
the  hyo.glossus  muscle,  it  lies  on  the  middle  constrictor  of  the 
pharynx ;  it  is  at  first  superficial,  and  is  covered  onlj  by  the 
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sic  in,  platysma,  and  fascis ;  but  it  is  soon  crossed  by  the  ten. 
don  of  the  digastric,  by  the  stylo-hyoid  muscle,  and  also  by  the 
ninth  nerve,  which,  placed  below  it  in  the  neck,  crosses  above 
it  previously  to  its  passing  beneath  the  hyo-glossus  muscle.  In 
the  second  part  of  its  course,  or  from  the  border  of  the  hyo* 
glossus  to  the  base  of  the  tongue,  it  is  more  deeply  seated  be^ 
neath  the  hyo-glossus  and  mylo-hyoid  muscles,  and  the  hyo- 
glossus  separates  it  from  the  ninth  nerve  which  is  placed  on  the 
cutaneous  surface  of  the  muscle,  but  higher  up  than  the  artery. 
At  the  anterior  border  of  the  hyo-glossus  the  nerve  and  artery 
are  again  found  together,  but  the  nerve  is  the  lowest ;  so  that 
they  have  crossed  each  other  whilst  in  contact  with  the  muscle, 
and  have  changed,  at  the  inner  or  anterior  border,  the  rela- 
tions that  they  had  at  the  outer.  This  portion  of  the  artery 
lies  on  the  constrictor  and  gen io- hyo-glossus  muscles:  the 
glosso- pharyngeal  nerve  is  situated  nearer  the  os  hyoides,  and 
therefore  above  the  artery  beneath  the  hyo*glossus  muscle. 
The  branches  of  this  artery  are  the  following :  —  A  small  branch 
from  it,  as  it  passes  above  the  os  hyoides,  is  the  ht/oid;  this  Hyoid 
runs  along  the  upper  border  of  the  os  hyoides,  as  the  other  ^""^^* 
hyoid  branch  from  the  superior  thyroid  artery  did  along  its 
lower  border  ;  it  passes  beneath  the  digastric  muscle,  and  ana- 
stomoses with  the  one  of  the  opposite  side,  and  with  the  branch 
of  the  superior  thyroid,  and  supplies  the  muscles  attached  to 
this  bone.  The  darmlis  lingucB  branch  leaves  the  artery  when  Donaii* 
it  is  covered  by  the  hyo-glossus  muscle,  and  to  see  it  some  oi^l^^^ 
the  fibres  of  the  hyo-glossus  must  be  separated.  It  runs  verti- 
cally upwards  about  the  middle  of  the  muscle  to  the  side  of  the 
tongue,  and  gives  branches  for  the  supply  of  this  organ,  and  the 
tonsil.  The  sublingual  artery  is  one  of  the  terminal  branches  into  sub- 
which  the  lingual  divides  at  the  anterior  border  of  the  hyo-  {jf? "ch. 
glossus  muscle.  This  artery  runs  outwards  to  the  sublingual 
gland  under  cover  of  the  mylo-hyoid,  and  divides  into  nume- 
rous branches  for  the  supply  of  the  gland  and  for  the  mylo- 
hyoid muscle ;  and  it  sends  a  small  artery  inwards  to  the  middle 
line  above  the  frsenum,  to  anastomose  with  a  similar  one  from 
the  opposite  side :  this  was  divided  with  the  mucous  mem- 
brane of  the  mouth.  Some  small  branches  also  pass  outwards 
to  supply  the  gums  and  lower  jaw.  The  artery  to  the  sub- 
lingua)  gland  is  often  derived  from  the  submental  artery  of 
the  facial,  and  perforates  the  mylo-hyoid  muscle  to  reach  the 
gland.  The  ranine^  the  longest  and  largest  branch,  appears  the  R«nine 
continuation  of  the  artery,  and  runs  forwards  from  the  anterior  **"°'^'*' 
border  o^  the  hyo-glossus  to  the  tip  of  the  tongue,  where  it 
ends  by  anastomosing  with  the  ranine  artery  of  the  opposite 
side.  This  branch  lies  external  to  the  genio-hyo-glossus,  and  is 
closely  applied  to  the  lingualis  on  the  under  surface  of  the 
tongue;    the  gustatory  branch  of  the  fiflh  nerve,   which  ac- 
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companies  it,  is  nearer  the  lateral  portion  of  the  tongue :  in 
its  course  it  distributes  many  branches  to  the  muscular  structure 
of  this  organ. 
Veins.        The  Ungual  vein  commences  in  plexuses  which  occupy  the 
upper  and  under  surfaces  of  the  tongue ;  the  latter  are  the  la^i 
and  are  called  ranine.    The  trunk  accompanies  the  artery,  and 
opens  either  into  the  internal  jugular  vein,  or  joins  with  the 
facial. 
Gusu.        The  gustcUory  or  lingual  nerve  has  been  seen  to  be  a  branch 
Nerve,    of  the  inferior  maxillary  after  it  has  passed  through  the  foramen 
ovale,  and  it  has  been  traced  to  the  point  where  it  passes  be* 
tween  the  jaw  and  internal  pterygoid  muscle.    The  continuation 
of  the  nerve  can  now  be  observed  to  escape,  posteriorly,  from 
the   internal  pterygoid  muscle,   then  to  pass  downwards  and 
forwards  to  the  side  of  the  tongue  along  the  upper  border  of 
the  deep  process  of  the  submaxillary  gland,  and  to  cross  the 
attachment  of  the  superior  constrictor  to  the  posterior  part  of 
the  mylo-hyoid  ridge,  as  well  as  over  the  mucous  merobraoe  ^ 
the  mouth  ;  the  nerve  now  changes  its  direction,  and  runs  for- 
wards  below   the  sublingual    gland,   and  along   the  lingiulis 
muscle  to  the  tip  of  the  tongue.    In  this  last  part,  the  nerve 
crosses  the  Whartonian   duct   which  ascends  behind  it  to  the 
sublingual  gland ;  it  is  external  to  the  cavity  of  the  mouth, Jrom 
which  it  is  separated  by  the  mucous  membrane,  and  it  lies  to 
the  outer  side  of  the  ranine  artery.     Numerous  small  filaments 
leave  the  nerve  whilst  it  is  placed  beneath  the  tongue ;  these 
ascend,  forwards,  through  its  substance,  and  are  distributed  to 
the  conical  and  fungiform  papillae  which  occupy  the  aoterior 
part  of  the  tongue,  and  some  join  with  filaments  of  the  hypo- 
glossal nerve :  the  nerve  ends  at  the  apex  in  a  single  filament 
Branch-      When  the  nerve  lies  on  the  attachment  of  the  superior  con- 
Superior  strictor  it  givcs  somc  small  filaments  to  it,  to  the  mucous  m^ni' 
Srictor   ^*^*"®  ^^  ^^  mouth,  and  to  the  tonsil.     Near  the  submaxiUffy 
Sub-      gland  it  is  joined  to  a  small  plexus,  the  submaxillary  goftglki^ 
{]^"'    one  of  the  scattered  ganglia  oi  the  sympathetic  in  the  necK. 
Can.      which  is  situated  at  the  upper  and  posterior  part  of  the  deep 
*^**"'     process  of  the  gland.     It  is  a  small,  hard,  reddish  body,  some- 
times seen  to  be  oblong  in  shape,  and  is  rather  smaller  than 
the  ophthalmic  or  lenticular  ganglion.     By  the  upper  part  it  ^ 
connected  to  the  gustatory,  by  means  of  filaments,  in  the  forni 
of  loops^  attached  to  the  lower  part  of  the  nerve ;  firom  the 
lower,  numerous  long  branches  pass  downwards  to  the  sub- 
maxillary gland  to  which  they  are  distributed ;  and  from  i^ 
anterior  part  the  longest  and  largest  branches  pass  forwards  and 
upwards,  beneath  the  gustatory,  to  be  distributed  to  the  mucous 
Totoin  membrane  of  the  mouth.     Near  the  inner  border  of  thehyo- 
Nkitii!*^  glossus  muscle  numerous  filaments  descend  to  join  with  ma- 
ments  of  the  ninth  nerve,  to   form  a  plexus  in  front  of  ^ 
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From  the  upper  part  of  the  nerve  as  it  passes  by  the  sub- 
lingual gland  many  filaments  are  distributed  to  this  gland  and 
the  raucous  membrane  of  the  mouth.    Those  to  the  gland  ap-  To  the 
pear  to  form  a  plexus.    The  nerve  then  terminates  by  being  ^^}^°~ 
distributed  to  the  papillae  of  the  tongue.  ^>*"<i- 

The  ntnih  or  hypoglosuU  nerve  has  been  dissected  in  that  part  The 
of  its  anatomy  which  crosses  the  neck,  and  is  superficial ;  and  it  ^'h^. 
is  now  exposed  in  the  third  part,  where  it  is  again  deep  as  in  g<»«ai 
the  first,  and  extends  forwards  and  upwards  to  the  tongue, 
^t  the  OS  hyoides  the  nerve  crosses  beneath  the  tendon  of  the 
digastric,  but  is  above  the  level  of  the  lingual  artery ;  it  next 
Passes  beneath  the  posterior  border  of  the  raylo-hyoid  muscle 
to  reach  the  hyo-glossus,  and  on  the  cutaneous  surface  of  this 
last  muscle  it  lies  below  the  Whartonian  duct  and  gustatory 
serve,  and  superficial  to  the  artery  which  is  beneath  the  muscle. 
At  the  anterior  border  of  the  muscle  the  nerve  lies  below  the 
^I'teiy,  enters  the  fibres  of  the  genio-hyo-glossus  muscle,  and 
continues  forwards  along  the  middle  line  of  the  tongue,  thread- 
ing the  fibres  of  this  muscle,  as  far  as  the  apex,  where  it 
is  placed  much  nearer  the  ranine  artery  than  it  was  at  the  base 
of  this  organ.  This  nerve  is  not  near  the  gustatory  in  its  position 
along  the  tongue,  since  it  is  placed  in  the  middle  line,  and  low 
down  in  the  fibres  of  the  genio-hyo-glossus  muscle,  whilst  the 
gustatory  is  on  the  lateral  part  of  the  tongue,  and  close  beneath 
the  mucous  membrane.  The  ninth  nerve  supplies  the  muscular 
structure,  and  the  gustatory  the  papillae  of  this  organ. 

Beneath  the  mylo-hyoid,  and  on  the  hyo-glossus   muscle,  Branch, 
the  nerve  is  flattened,  and  gives  branches  to  the  h  vo-glossus  !^  ^^ 
muscle,  and   some  ascending  filaments  to  the   styfo-glossus ;  Hyo- 
It  then  gives  numerous  filaments  from  its  upper  part,  which  styio. 
^nd  on  the  hyo-glossus,  to  join  with  the  gustatory,  and  form  ^^oum, 
dkind  of  plexus  on  this  muscle  near  its  inner  border.     At  theQ„^! 
inner  border  of  the  hyo-^ossus   the  nerve  gives  some  fila^tory 
mente  to  the  genio-hyoid  muscle,  it  then  sinks  between  thCfo^e 
fibres  of  the  genio-hyo-glossus,  and  supplies  the  structure  of  the  ^^l^" 
tongue,  giving  off  many  long  filaments,  which  run  upwards  and  '^oMie 
forH'ardSj  with  the  anterior  branches  of  the  ranine  artery,  to  Tongue, 
enter  the  under  surface  of  the  tongue,  and  some  of  these  join 
'f ith  filaments  of  the  gustatory  nerve. 

The  sublingual  gkmd  is  another  of  the  salivary  glands ;  it  issubiin- 
situated  beneath  the  anterior  part  of  the  tongue,  external  to  the  ggj^,,^ 
^ucous  membrane,  and  is  lodged  in  a  fossa  on  the  inner  sur- 
^ce  of  the  jaw,  dose  to  the  symphysis  ;  its  shape  is  that  of  an 
»mond,  and  its  longest  measurement  is  obliquely  outwards  and 
backwards.  The  gland  touches,  above,  the  mucous  membrane 
of  the  mouth,  which  is  raised  beneath  the  tongue  in  a  crescentic 
'old,  and  separates  it  from  the  cavity  of  the  mouth  ;  the  gus- 
tatory nerve  winds  round  the  lower  part.    The  outer  surface  is 
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in  contact  with  the  ramus  of  the  jaw,  and  the  inner  with  the 
genio-hyo-glossu8   muscle,  but  it  extends  to  the  middle  line 
across  the  border  of  this  muscle,  and  touches  the  gland  of  the 
opposite  side.   The  gland  consists  of  numerous  small  granules,  in 
which  excretory  tubes  commence ;  these  unite  together  to  form 
the  ducts  of  the  gland,  which,  about  seven  in  number,  open 
in  the  fold  of  mucous  membrane  beneath  the  tongue. 
Duct  of      The  duct  of  the  submaxillary  glandy  or  the  Whartonian  duct, 
mfxfu^'  is  accompanied  by  the  deep  process  of  the  gland  that  turns 
^y*      round  the  free  border  of  the  mylo-hyoid  muscle.     It  is  formed 
by  the  junction  of  the  small  excretory  ducts  from  the  gratos 
of  the  gland,  runs  upwards  and  forwards  between  the  mylo- 
hyoid and  the  hyo-glossus,  placed  at  first  below  the  gustatory 
nerve,  but  it  crosses  above  the  nerve  before  it  recu^hes  the 
gland,  and  opens  on  the  side  of  the  fraenum  in  the  centre  of  a 
papilla ;  if  a  bristle  be  passed  along  the  duct  into  the  mouth,  its 
aperture  beneath  the  tongue  will  appear.     The  duct  consists  of 
a  fibrous  and  a  mucous  coat,  like  other  excretory  tubes.    The 
process  of  the  gland  that  is  found  with  the  duct  extends  often 
as  far  as  the  sublingual  gland, 
piuec.       The  anatomy  of  the  third  division  of  the  fifth  nerve  and  of 
the  submaxillary  region  being  completed,  the  remaining  second 
division  of  this  nerve,  or  the  superior  maxillary  nerve,  may  be 
taken  next,  since  it  can  be  dissected  now  without  destroying 
the  relations  of  any  other  part.     This  nerve  passes  from  the 
great  Gasserian  ganglion,  through  the^.  foramen  rotundum,  aod 
across  the  spheno-maxillary  fossa,  to  enter  the  orbit  before  it 
appears  in  the  face ;  so  that  to  obtain  a  complete  view  of  this 
nerve  will  require  the  orbit  to  be  opened,  and  a  portion  of  the 
middle  fossa  of  the  skull  to  be  removed.     As  the  orbit  is  open, 
cut  along  the  floor  of  the  middle  fossa  of  the  base  of  the  ifA 
with  a  chisel,  from  the  sphenoidal  fissure  in  front,  to  tlie  fora- 
men spinosum  behind,  and  direct  the  incision  immediately  ex- 
ternal to  the  line  of  the  foramen  rotundum  and  of  the  foramen 
ovale ;  the  division  of  the  bone  is  not  to  extend  farther  back 
than  the  foramen  spinosum,  or  the  superficial  petrosal  nerve  vi^ 
be  destroyed.     Make  an  oblique  cut  through  the  side  o^  the 
skull,  in  front  of  the  meatus  auditorious  extemus  and  Glasserias 
fissure,  into  the  foramen  spinosum,  to  meet  the  one  in  the  bas^> 
and  without  dividing  the  chorda  tympani  nerve.     Saw  almost 
horizontally  backwards  into  the  spheno-maxillary  fossa,  through 
the  outer  wall  of  the  orbit,  and  a  little  above  the  zygoma;  this 
incision  should  leave  untouched  the  malar  branch  of  the  superior 
maxillary  nerve,  but  the  temporal  branch  of  this  same  nerre 
will  be  taken  away  with  the  outer  wall  of  the  orbit.    The  por- 
tion of  bone  forming  part  of   the  middle  fossa  of  the  skuii 
and  outer  wall  of  the  orbit  can  now  be  removed  in  one  piece* 
with  the  temporal  muscle  attached  to  it,  and  the  deep  tempof^ 
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nerves  and  arteries  are  to  be  divided.  This  dissection  exposes 
the  second  and  third  divisions  of  the  fiflh,  leaving  the  skull 
through  their  respective  apertures,  together  with  a  view  of  the 
spheno-maxillary  fossa  and  side  of  the  orbit.  If  any  portion  of 
bone  should  conceal  the  nerve  as  it  crosses  the  spheno-maxillary 
fossa,  remove  it  with  a  bone  forceps,  and  leave  only  a  ring  of 
bone  to  surround  the  nerve  at  its  exit :  take  away  the  cellular 
membrane  from  die  fossa,  avoiding  the  orbital  branch  of  this 
nerve,  some  small  branches  sent  up  to  it  from  Meckel's  ganglion, 
which  lies  deeply  in  this  space,  and  also  some  small  nerves  that 
descend  on  the  upper  maxillary  bone  to  the  teeth.  Lay  open 
the  canal  in  the  floor  of  the  orbit,  in  which  the  nerve  lies  in  its 
course  to  the  face,  and  follow  the  anterior  dental  branch  that 
descends  in  a  bony  canal  in  the  front  of  the  superior  maxillary 
bone.  To  dissect  only  this  nerve  in  a  subject,  the  orbit  is  to  be 
opened,  the  pterygoid  region  dissected,  and  then  the  incisions 
made  in  the  bone  as  described  above :  tliese  different  steps  may 
be  referred  to. 

The  superior  maxillary  nerve^  or  second  division  of  the  fifth,  Superior 
intermediate  in  size  and  position  between  the  ophthalmic  and  ^^^^' 
inferior  dental  nerves,  commences  in  the  Gasserian  ganglion,  Nerve, 
leaves  the  cranium  by  the  foramen  rotundum,  and  crosses  the 
upper  part  of  the  spheno-maxillary  fossa,  to  enter  the  infra- 
orbital canal  with  the  artery  and  vein  of  the  same  name ;  at  the 
anterior  part  of  the  orbit  the  nerve  escapes  from  this  canal  be- 
neath the  elevator  of  tlie  upper  lip,  ana  is  distributed,  as  was 
seen  in  the  face,  to  the  muscles,  mucous  membrane,  and  integu- 
ments, whilst  other  branches  join  with  the  portio  dura  in  a  kind 
of  plexus. 

The  orbiial  branch  arises  as  soon  as  the  trunk  of  the  nerve  Branch- 
has  passed  through  the  foramen  rotundum  ;  it  then  crosses  the  ^ 
spheno-maxillary  fossa  with  the  trunk,  but  superior  to  it,  enters  branch, 
the  orbit  through  the  spheno-maxillary  fissure,  and  in  its  outer 
and  inferior  angle  divides  into  a  malar  and  a  temporal  branch : 
these  have  been  traced  to  the  face  and  the  temporal  region. 

In  the  spheno-maxillary  fossa  the  superior  maxillary  nerve  is  Branch, 
connected  to  Mockers  ganglion,  which  is  placed  beneath  it,  by  Mwkd'i 
two  or  more  short  ascending  branches  that  join  it.  ^,^^- 

The  jNW^mor  dental  nerves,  two  or  more  in  number,  leave  the  Po«te.: 
nerve  as  it  is  about  to  enter  the  infra-orbital  canal ;  they  descend  £^^j 
along  the  tuberosity  of  the  superior  maxillary  bone,  and  give  branch, 
off  filaments  to  supplv  the  gums  and  the  buccinator  muscle;^ 
the  nerves  then  enter  the  canals  in  the  bone,  and  run  above  the 
posterior  teeth,  sending  off  filaments  for  the  supply  of  the 
mucons  membrane  of  the  antrum,  and  for  the  different  roots  of 
the  molar  and  bicuspid  teeth.    One  of  these,  the  posterior  supe^  Ftetc- 
nar  denialy  enters  a  canal  above  the  teeth,  runs  forwards  round  ^ho^?' 
the  malar  tuberosity,  and  joins  with  a  filament  from  the  anterior 
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poite-    dental  opposite  the  canine  fossa ;  another,  the  posterior  if^krwr 
Inferior.  ^^^^^^9  larger  than  the  superior,  runs  forwards  below  the  malar 
tuberosity,   and   ends  by  joining    the   superior   opposite  the 
canine  fossa.     It  is  from  these  two  nerves  that  the  branches  for 
the  teeth,  bones,  and  antrum  arise ;  but  to  follow  these  minute 
branches  requires  a  recent  bone^  softened  in  dilute  nitric  or 
hydro-chloric  acid. 
Anterior     The  cMtertoT  denial  branch  quits  the  nerve  whilst  in  the  infra- 
bruch.  orbital  canal,  and  about  one  inch  before  this  appears  in  the  face. 
The  branch  runs,  at  first,  outwards   from  the  trunk  of  the 
nerve,  enters  a  canal  in  the  superior  maxillary  bone  in  front  of  the 
antrum  Highmori,  in  which  it  descends  as  far  as  to  the  floor  of  the 
nasal  fossa,  and  here  divides  into  numerous  filaments  ;  some  of 
these  are  directed  inwards  in  the  bone  beneath  the  nasal  aper. 
ture,  supplying  the  incisors  in  the  middle  line,  as  well  as  some 
small  filaments  to  the  lining  membrane  of  the  nose ;  and  odiers 
turn  outwards,  and  supply  the  remaining  incisor  and  canine  teeth, 
and  one  long  filament  joins  with  the  posterior  superior  dental 
nerve.     Whilst  the  nerve  lies  in  its  canal,  some  very  fine  fila- 
ments pass  downwards,  through  canals  in  the  bone,  to  supply 
the  lining  membrane  of  the  antrum.     The  antericnr  dental  nerve 
may  be  traced  for  some  distance  in  its  canal  in  the  bone,  bat  to 
follow  it  satisfactorily  the  bone  requires  to  be  softened. 
infva-        When   the  nerve  reaches  the  face,  it  is  called  if^ra^arbUxd^ 
Ncr^^    ^"^  ^^  divides  into  numerous  branches ;  ascending  to  supply  the 
eyelid,  conjunctiva,  and  side  of  the  nose ;   nasal  to  the  lateral 
part  of  the  nose,  and  around  its  aperture ;  and  descending  to  the 
muscles,  integuments,  and  mucous  membrane  of  the  upper  lip : 
these  unite  with  branches  of  the  facial. 
Infra.         The  if^rO'OrbUal  artery^  with  the  superior  maxillary  nerve,  is 
^'^    a  branch  of  the  internal  maxillary  artery  before  this  enters  the 
spheno-maxillary  fossa  to  divide  into  its  final  branches.     The 
artery  enters  the  infra-orbital  canal  with  the  superior  maxillary 
nerve,  continues  along  it  to  the  face,  and  when  it  leaves  the 
bony  canal   by  the  infra-orbital  foramen,   is  covered  by  the 
elevator  of  the  upper  lip ;  it  then  divides  into  many  branches 
that  supply  the  integuments  and  muscles  of  the  face,  and  the 
gums  of  the  teeth,  and  anastomose  with  the  facial  and  trans* 
verse  facial  arteries.    In  the  canal  it  gives  small  branches  down- 
wards to  the  bone,  lining  membrane  of  the  antrum,  and  the 
teeth,  with  the  anterior  dental  nerve ;  the  branch  that  accom* 
panics  the  anterior  dental  nerve  anastomoses  with  the  postericK' 
dental  arteries. 
Vein.         The  vein  with  this  artery  does  not  open  into  the  internal 
maxillary  vein  ;  but  it  unites  with  the  veins  that  accompany  the 
branches  of  the  internal  maxillary  artery  in  the  spheno-maxillarr 
fossa,  to  form  the  large  alveolar  vein  which  joins  the  facial. 
u^*       Return  to  the  dissection  of  the  remaming  styloid  muade  be- 
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fore  exposing  the  internal  carotid  and  ascending  pharyngeal 
arteries,  and  the  nerves  at  the  base  of  the  skull.  Detach  the 
posterior  belly  of  the  digastric,  and  the  stylo-hyoid  muscle  from 
the  styloid  process,  and  throw  them  down ;  the  communicating 
filament  of  the  portio  dura  nerve,  which  perforates  the  digastric 
muscle  to  join  the  glosso-pharyngeal  nerve  soon  afler  it  has  left 
the  skull,  will  be  observed  to  pass  downwards.  Divide  the  trunk 
of  the  external  carotid  rather  above  where  it  is  crossed  by  the 
ninth  nerve,  and  cut  through  the  branches  of  the  arteiy  already 
dissected,  so  as  to  take  away  this  portion  of  the  artery.  The  veins 
that  form  the  external  jugular,  or  join  the  internal,  may  be  re- 
moved if  necessary.  Remove  the  cellular  membrane  from  the 
stylo-pharyngeus  muscle,  and  dissect  out  the  glosso-pharyngeal 
nerve  in  contact  with  it. 

The  Uylo'pharyngeus  mitsele  is  small  and  elongated^  like  the  sty lo- 
other  styloid  muscles,  but  it  is  situated  deeper  than  they,  and  aeu^"' 
also  lower  down  in  the  neck.     It  arises  from  the  inner  side  of  **"•?'*• 
the  base  of  the  styloid  process  and  from  its  vaginiform  process ;  ^"^°' 
the  fibres    descend,   expanding,  and   the   muscle  formed   by 
them  enters  between  the  superior  and  middle   constrictors  of 
the  pharynx,  in  which  position  it  terminates  by  some  of  its 
fibres  uniting  with  those  of  the  constrictors,  and  by  others  being 
inserted  into  the  posterior  border  of  the  body  of  the  thyroid  in^er- 
cartilage.     The  muscle  is  covered  by  the  external  carotid,  the  ^^_ 
parotid  gland,  and,  below,  by  the  hyo-glossus  muscle ;  it  crosses  tions. 
the  internal  carotid  artery  and  jugular  vein,  with  the  eighth  and 
ninth  nerves.     Its  position  in  the  neck  is  lower  than  the  stylo- 
glossus ;  and  the  stylo-hyoid  ligament,  which  has  the  same  direc- 
tion, lies  between  it  and  the  stylo-glossus.     The  glosso-pharyn- 
geal nerve  crosses  the  lower  border  of  the  muscle  to  reach  its 
front,  and  then  passes  beneath  the  hyo-glossus  muscle ;  some 
of  the  filaments  of  the  nerve  supply  it. 

The  stylohyoid  ligament  is  a  fibrous  structure  that  extends  ^^yjj^^ 
fi-om  the  tip  of  the  styloid  process  to  the  small  cornu  of  the  os  Jiga- 
hyoides;  its  direction  is   obliquely  downwards    and  mwards™^*^^ 
between  the  stylo-glossus  and  st^lo-pharyngeus  muscles^  and, 
near   its  lower  attachment,  it   lies   beneath   the  hyo-glossus 
muscle  and  the  lingual  artery.  It  passes  with  the  styloid  muscles 
between  the  two  carotid  arteries ;  to  its  posterior   border  is 
attached  the  middle  constrictor  muscle,  and  it  supports  the  facial 
artery :  it  is  frequently  ossified. 

Detach  the  styloid  process  at  its  base,  and  throw  it  down-  piraec- 
wards  and  inwards  to  the  middle  line  with  its  muscles  attached ;  ^^°' 
raise  upwards  and  forwards  the  loose  portion  of  the  jaw,  the 
extemfld  carotid  artery  and  parotid  gland  having  been  previously 
removed.  Beneath  the  dense  fascia  tliat  now  appears,  are  the 
internal  carotid  and  ascending  pharyngeal  arteries,  with  the  in- 
ternal jugular  vein ;  the  eighth,  ninths  and  sympathetic  nerves 
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between  the  internal  carotid  and  jugular  vein,  near  the  base  of 
the  8ku11 ;  and  external  to  these  is  the  loop  of  the  first  and 
second  cervical  nerves  around  the  traasverse  process  of  the 
atlas.     Cautiously  remove  tliis  fascia,  without   destroying  the 
portions  of  the  eighth  nerve  which  diverge  from  each  other,  or 
the  branches  from  these  contained  in  the  fascia ;  the  glosso« 
pharyngeal  nerve  of  the  eighth,  and  its  numerous  pharyngeal 
branches  cross  downwards  and  inwards  over  the  artery;  the 
spinal  accessory  division  of  the  same  nerve  backwards,  either 
over  or  under  the  jugular  vein  ;  and  the  pneumo- gastric  de« 
scends  with  a  deep  position,  in  the  middle  line,  between  the  vein 
and  artery :  it  is  chiefly  the  glosso-pharyngeal  and  its  branches, 
with  the  nerves  of  the  pneumo -gastric  to  the  pharynx  and 
larynx  that  are  likely  to  be  removed,  for  the  other  nerves  are 
deeper,  and  will  be  dissected  afler  the  removal  of  the  artery. 
The  ninth  nerve  appears  between  the  vein  and  artery.  To  expose 
the  portion  of  the  internal  carotid  artery  in  the  petrous  portion 
of  the  temporal  bone,  and  to  observe  the  relations  of  the  nerves 
as  they  pass  through  the  different  apertures  in  the  base  of  the 
skull,  remove  the  projecting  part  of  the  temporal  bone  that 
conceals  them,  by  the  following  division  of  the  bone  :  —  Place 
tlie  saw  above  and  behind  the  mastoid  process  in  the  horizontal 
section  made  to  remove  the  brain,  and  carry  it  obliquely  down- 
wards and  forwards  through  a  part  of  the  mastoid  process,  the 
stylo-mastoid  foramen,  the  root  of  the  styloid  process  already 
removed,  through  the  vaginal  process  in  front  of  the  foramen 
lacerum  jugulare,  and  along  the  outer  part  of  the  carotid  fora- 
men, which  is  not  to  be  opened  by  the  incision,  as  far  as  to  the 
foramen  spinosum  in  the  great  wing  of  the  sphenoid,  to  which 
point  the  side  of  the  skull  has  been  taken  away.*     The  portion 
of  bone  marked  off  by  the  saw  is  now  detached,  and  is  to  be  re- 
moved ;  and  the  turns  of  the  carotid  artery  in  its  course  through 
the  temporal  bone  are  rendered  apparent  by  cutting  away,  with 
a  bone  forceps,  the  bone  that  conceals  it.    In  dissecting  the 
artery  in  the  canal,  it  will  be  found  to  be  enveloped  by  large 
reddish  filaments  of  the  superior  cervical  ganglion  of  the  sym- 
pathetic, which  ascend  with  the  artery  to  the  cavernous  sinus, 
and  form  the  carotid  plexus ;  joining  the  plexus,  behind,  is  a 
very  small  filament  that  perforates  the  wall  of  the  canaly  and 
comes  from  Jacobson's  nerve  in  the  tympanum ;  at  the  firont  and 
lower  part  of  the  plexus  is  another  small  nerve  from  the  vidian ; 
this  enters  the  carotid  canal  by  the  foramen  lacerum,  and  is 
concealed  by  the  spicula  of  bone  between  the  foramen  ovale  for 
the  fifth  nerve,  and  the  foramen  lacerum :  this  is  to  be  taken  away 
to  see  it.    The  description  of  this  plexus  is  deferred  tiii  the 

*  This  section  should  not  be  attempted  without  a  prepared  base  of  the 
skull  as  a  guide. 
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examination  of  the  superior  cerrica]  ganglion  of  the  sympa- 
thetic ;  and  the  other  nerves  will  be  afterwards  followed  through 
their  canals.  Place  the  portion  of  temporal  bone  that  is  sawn 
off  roto  dilate  acid,  in  order  that  the  meatus^  the  tympanum, 
with  its  chain  of  bones  and  chorda  tympani  nerve,  which  are 
contained  in  it,  may  be  dissected. 

The  uUemai  earoHd  artery,  the  other  branch  of  bifurcation  of  internal 
the  comiDon  carotid,  and  designated  internal  from  its  supplying  Aner;^. 
the  parts  within  the  head,  extends  from  the  upper  borc^r  of  the 
thyroid  cartilage  to  the  fhmt  of  the  sella  turcica  of  the  sphenoid 
bone,  and  it  ends  by  dividing,  internal  to  the  anterior  clinoid 
process,  into  cerelMral  branches  which  ramify  in  the  brain.     The 
extent  of  the  artery  may  be  divided  into  a  cervical,  a  temporal, 
and  a  cranial  portion,  in  consequence  of  the  difference  both  in 
iu  direction  and  rektions,  whilst  placed  in  these  different  parts 
of  its  course :  the  cranial  portion  of  the  carotid  by  the  side  of 
the  body  of  the  sphenoid  bone,  in  which  part  it  makes  a  remark- 
able turn,  was  dissected  with  the  base  of  the  skull.     In  the  cervical 
neck  the  vessel  ascends  vertically,  from  its  point  of  division,  in  ^^*^"- 
iront  of  the  three  or  four  upper  cervical  vertebrae  to  the  foramen 
caroticum  in  the  petrous  portion  of  the  temporal  bone,  and  it  is 
accompanied,  as  the  common  carotid,  by  the  internal  jugular 
vein,  and  by  the  pneumo-gastric  and  sympathetic  nerves  that 
have  nearly  the  same  relation  to  it    It  is  situated,  at  first,  on  the 
outer  side  of  the  external  carotid  and  on  the  same  level ;  but  as 
these  ascend  in  the  interval  between  the  ear  and  mastoid  process, 
thij  artery  is  placed  beneath  the  external  carotid,  and  much 
deeper  than  it.    The  depth  of  the  artery  from  the  surface  differs, 
like  the  external  carotid,  much  in  its  course,  and  the  digastric 
iDuscle,  or  a  line  mailing  its  direction  and  situation,  may  be 
taken  as  the  index  of  this  change  of  its  position  ;  for,  below  the 
niuscle,  the  artery  is  very  superficial  in  the  anterior  triangle  of 
the  neck,  it  is  covered  only  by  the  integuments,  platysma^  and 
fasciae,  and  b  crossed  by  the  hypoglossal  or  ninth  nerve,  by  the 
occipital  artery,  and  by  some  small  veins  and  cutaneous  nerves, 
^  that  this  part  of  the  vessel  may  be  readily  secured  by  a  liga- 
ture.   Above  this  muscle  it  is  situated  deeply  on  the  spine, 
beneath  the  digastric  and  stylo4iyoid  muscles,  and  the  trunk  of 
the  external  carotid  artery  and  the  parotid  gland  ;  and  crossing 
the  artery,  in  contact  with  it,  are  the  stylo-glossus  and  stylo- 
pbaryngeof  nrasdes,  with  the  stylo-hyoid  ligament,  the  glosso- 
pharyngeal nerve  and  its  branches,  the  pharjmgeal  branch  of  the 
pneumo-gastric  nerve,  though  this  is  sometimes  behind  it ;  and 
the  deep  portion  of  Uie  parotid  g^and  dips  down  and  touches 
It :  theae  parts  separate  it  from  the  external  carotid  artery 
which  is  superficial  to  it.    The  carotid  lies  on  the  rectus  capitis 
anticus  najor  mnsde,  and  on  the  superior  laryngeal  nerve,  which 
^parate  it  finom  the  spine ;  aibove  this,  on  the  superior  cervical 
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ganglion  of  the  Bjrmpathetic,  and  when  it  is  about  to  alter  the 
skull,  on  the  eighth  and  ninth  nerves.    On  the  inner  side  of  the 
carotid  are  situated  the  pharjmx  and  ascending  pharpgeal 
artery ;  the  tonsil  lies  also  internal  to  the  artery,  and  when  it  is 
enlarged,  passes  backwards  and  comes  into  contact  with  it   To 
the  outer  side  are  the  internal  jugular  vein  and  the  pneumo- 
gastric  nerve  :  the  vein  has  the  same  relation  to  the  internal  as 
to  the  common  carotid  artery,  till  near  the  base  of  the  skollr 
where  itjseparates  slightly  from  it,  and  in  the  interval  are  seen 
Tempo-  the  eighth  and  ninth  nerves.      In  passing  through  tlie  carotid 
uou^~  canal,  in  the  petrous  portion  of  the  temporal  bone,  the  arteiy 
makes  a  curve  that  is  similar  to  the  bend  by  the  side  of  the 
body  of  the  sphenoid.    It  first  ascends  in  front  of  the  cavity  of 
the  tympanum  and  the  cochlea,  from  whicli  it  is  separated  by 
only  a  very  thin  plate  of  bone,  it  next  turns  horizontally  inwanis 
and  forwards,  on  the  inner  side  of  the  Eustachian  tube,  which 
has  been  removed  by  the  dissection  for  the  artery,  then  rests 
on  the  cartilaginous  substance  that  closes  the  foramen  laceraia 
basis  cranii,  between  the  body  of  the  sphenoid  bone  and  the 
petrous  portion  of  the  temporal,  and  finally  turns  upwards  to 
enter  the  cavity  of  the  skull  and  the  cavernous  sinus,  by  per- 
forating the  dura    mater.      The  ascending  filaments  of  the 
superior  cervical  ganglion  of  the  sympathetic  nerve  surround 
this  part  of  the  artery,  and  form,  by  their  union,  the  carotid 
plexus.     The  internal  carotid  trunk  remains  much   the  same 
size  from  its  commencement  to  its  termination,  and  it  usually 
gives  off  no  branch  till  it  has  entered  the  skull :  occasionallyi  i^ 
will  be  found  very  tortuous  in  the  neck, 
interaai      Xhe  intemcU  jugular  veiny  the  principal  vein  for  the  return  of 
vISn.  ^  the  blood  of  the  arteries  of  the  head  and  face,  —  the  external 
jugular  receiving  the  blood  of  about  only  three  of  the  veins  of 
all  those  that  accompany  the  branches  of  the  external  carotid 
artery,  —  is  a  continuation  of  the  lateral  sinus  which  ends  at 
the  lower  border  of  the  foramen  lacerum  jugulare ;  it  extends 
vertically  through  the  neck  to  the  sterno-clavicular  articulatioD» 
and  ends  by  joining  the  subclavian  vein  in  the  brachio-^ephalic 
trunk.     As  far  as  to  the  thyroid  cartilage  it  accompanies  the 
internal  carotid,  but  below  that  point  the  common  carotid  artery» 
and  it  lies  to  the  outer  side  of  botli  these  vessels,  but  separatedr 
in  its  whole  course,  by  the  nneumo-gastric  nerve.    Its  position 
to  the  artery  is  not  equally  close  from  the  commencement  to  the 
termination,  for  as  soon  as  it  has  passed  from  the  skull  it  is 
dilated,  and  is  separated  from  it  by  a  small  interval  in  which 
are  the  eighth  and  ninth  nerves.     At  the  lower  part  of  the  neck 
there  is  a  larger  space,  and  in  it  lies  the  pneumo*gastric  nenre; 
the  vein  too,  in  this  part,  crosses  the  subclavian  artery,  and  is 
in  front  of  the  position  o£  tlie  carotid ;  and  on  the  lefl  side,  the 
vein  is  still  nearer  the  stemo-clavicular  articulation  than  the 
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artery,  and  is  parallel  to  the  subclavian  trunk  instead  o£  crossing 
it  at  right  angles.  The  relations  o€  the  vein,  with  reference  to 
muscles,  are  so  similar  to  the  arteries  that  they  do  not  require 
a  special  notice ;  the  nerves  that  come  forwards  between  the 
vein  and  artery,  to  reach  the  front  of  the  body^  are  directed 
inwards  over  tne  artery,  and  the  spinal  accesson^  that  is  directed 
backwards  passes  either  over  or  under  the  veia  Ine  internal  jugu-  Branch, 
lar  receives  the  blood  of  the  sinuses  of  the  interior  of  the  skull, ^ 
by  means  of  the  lateral  sinuses,  and  remains  of  much  the  same 
size  till  near  the  os  hyoides,  it  is  then  joined  by  the  branches 
from  the  outer  part  of  the  head  and  face,  and  is  increased  in 
size.  The  branches  that  it  receives  are  the  veins  that  accom- 
pany the  arteries  of  the  external  carotid,  but  do  not  join  the 
external  juffular,  viz.  the  superior  thyroid^  Ungual,  facial^ 
oedpiial,  and  ascending  pharyngeal  veins:  it  has  a  branch  of 
communication  with  the  external  jugular,  and  in  its  lower  part 
is  joined  by  a  small  vein,  —  the  middle  thgroidy  —  which  crosses 
the  common  carotid  artery. 

The  ascending  pharyngeal  artery^  the  only  remaining  branch  Atcend* 
of  the  external  carotid^  is  a  long  slender  artery,  and  it  generally  pbaryn* 
arises  from  the  point  of  division  of  the  common  carotid,  or  very^^ry, 
near  the  commencement  of  the  external  carotid  artery.     It  is 
placed  at  first  between  the  two  carotid  vessels,  and  it  then 
ascends  on  the  spine,  near  to  the  internal  carotid,  or  between 
thh  md  the   pharynx,  and  it  approaches  the  skull,  to  termi- 
nate by  dividing  into  branches  for  its  base  and  for  the  pharynx. 
Near  the  sktdl  this  artery  is  very  tortuous^  and  lies  in  a  quan- 
tity of  loose  cellular  membrane,  and  in  its  course  it  gives  ex- 
ternal branches  to  the  recti  muscles  on  the  spine,  as  well  as  to 
tlie  sympathetic  and  the  ner?es  which  lie  on  it :  these  anasto- 
mose with   the  ascending  cervical  artery;   and   the  internal 
branches,  larger  and  more  numerous  than  the  external,  are 
directed  inwards  to  the  middle  and  inferior  constrictors  of  the 
pharynx:  they  supply  these  muscles  with  the  stylo-pharyngeus, 
and  ramify  in  the  mucous  membrane.    Its  final  branches  of 
distribution,  near  th€|  skull,  are  a  meningeal  and  a  pharyngeal 
artery:   the    meningeal  branch  ascends  beneath   the   carotid Mcnin. 
artery,  and  gives  off  small  branches  dose  to  the  skull  to  supply  g^J^i,^ 
the  muscles  of  the  spine  and  the  nerves  near  the  base,  and  one 
of  these  enters  by  the  foramen  lacerum  basis  cranii,  to  supply 
the  dura  mater  in  the  middle  fossa  of  the  skull ;  the  pharyngeal  ?h^rjn» 
branch^  larger  than  the  other,  turns  downwards  and  inwards  to  E^h. 
the  side  of  the  pharjmx,  and  divides  into  many  branches;  some 
of  these  enter  the  upper  constrictor,  whilst  others  perforate 
the  fibrous  structure  that  attaches  the  pharynx,  are  distributed 
in  the  mucous  membrane,  and  ramify  on  the  Eustachian  tube. 
The  size  of  this  artery  is  very  irregular,  for  when  the  inferior 
palatine  is  small,  its  capacity  is  increased,  and  vice  versd  ;  or 
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this  artery  may  mipply  branches  which  have  a  distribatioa  sinflaT 
to  the  iDferior  palatine. 

Vein.  The  vein  with  this  artery  commences  in  a  plexus  on  the 
pharynx ;  thb  is  joined  by  meningeal  and  Tidian  branches,  and 
receives  pharyngeal  branches  from  the  pharynx ;  it  joins  the 
internal  jugular  vein. 

DuMe.       The  three  divisions  of  the  eighth  nerve,  —  vis.  the  pneaoNh 
gastric,  spinal  accessory,  and  glosso-pharyngeal  —  are  naw  to 
be  followed   through   the  foramen   lacerom  jogulare;  and  to 
expose  the  small  brandies  of  these  in  the  foramen  will  require 
very  great  care,  even  if  the  subject  is  not  so  mudi  decoropooed 
as  to  destroy  their  texture  ;  but  to  make  a  perfect  dissection  of 
these  small  nerves  requires  a  fresh  subject,  and  the  bone  to  be 
softened  in  add.     Cut  across  the  internal  jngular  vein  nesr  the 
skull,  and  remove  it  or  draw  it  down  ;  the  internal  carotid  may 
be  also  cut  through  if  necessary,  and  a  portion  of  it  be  taken 
away  without  injuring  the  branches  of  the  83rmpadietic  nerre. 
Remove,  bit  by  bit,  with  a  bone  forceps,  the  osseous  ring  that 
bounds  externally  and  in  front  the  foramen  lacerum,  as  iar  as 
to  the  ridge  of  bone  that  separates  the  foramen  lacerum  from 
the  carotid  foramen;  in  taking  away  the  bone  the  aoricniar 
branch  of  the  pneumo-gastric  is  found  on  its  inner  surface,  it 
extends  backwards,  between  the  bone  and  coats  of  the  vein,  to 
enter  a  small  foramen  near  the  styloid  process.*     The  pneflnio- 
gastric  forms  a  flat  semilunar  ganglion,  like  the  Grasserianrf 
the  fifth,  in  the  canal,  and  to  it  tbe  spinal  accessory  is  united  by 
two  or  more  filaments  from  it.   Below  the  foramen  tbe  pneumo- 
gastric  is  joined,  in  a  plexiform  body,  with  the  ninth  nerve,  and 
it  has  branches  of  communication  with  the  spinal  accessory  and 
glosso-pharyngeal  —  the  other  two  divisions  of  the  eighth— and 
with  the  sympathetic,  and  loop  of  the  atlas.     The  spinal  acces- 
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uiis  nerve ;  oeiow  uie  lonuuen  u  loms  uie  pneumo-gasuic  vj  * 
large  communicating  branch.  The  gkwso-{^aryngeal  nerre 
passes  through  a  part  of  the  foramen  separate  from  the  otbff 
two  divisions  of  the  nerve,  and  in  doii^  so  it  also  forntf  > 

ganglion,  but  this  cannot  now  be  seen,  since  it  lies  deeply  in  a 
epression  —  the  receptaculum  ganglii  petrosi  —  on  the  )^^ 
border  of  the  petrous  pcnrtioD  oi  the  temporal  bone ;  but,  ^ 
soon  as  it  escapes  from  this  depression,  it  gives  off  a  very  small 
nerve  —  the  nerve  of  Jacobson-—  which  enters  the  foramen  m 
the  crest  of  bone  separating  the  carotid  foramen  frcHDo  tbe  for*' 
men  lacerum,  and  to  reach  it,  it  will  be  necessary  to  cot  airay 
small  portions  of  this  osseous  ridge  until  the  small  nerve  is 
nrrivea  at.  The  dissector  may  be  \mSbW  to  find  the  nerve»  because 

•  The  anistanee  of  the  base  of  a.  skQll  wiQ  be  necessary  to  complete  ^ 
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of  the  variety  in  the  position  of  its  aperture ;  for  it  is  oftentiiaes 
00  one  side  of  the  crest,  instead  of  in  its  centre,  or  it  may  be 
exceedingly  minute.  Below  the  foramen,  the  glosso-pharyngeal 
oerve  also  joins  the  portio  dura,  and  gives  off  a  branch  to  the 
poeuiBo-gastric  The  ninth  nerve  is  beneath  the  eighth,  and  is 
miited  to  the  pneumo-gastric,  to  the  sympathetic,  and  to  the 
loop  of  the  atlas.  The  «rch  around  the  transverse  process  of 
the  atlas,  and  the  ganglion  of  the  sympathetic  will  be  afterwards 
dissected. 

The  eighth  nerve^  consisting  of  the  three  divisions  of  glosso-*  Eighth 
pharjDgoEd,  pneumo-gastric,  and  spinal  accessory,  arises  from  ^^^^ 
the  medulla  oblongata  and  i^inalis,  and  leaves  the  skull  by 
the  foramen  lacerum  ji^ulare,  —  tlie  gk>sso>pharyngeal  passing 
tliroogh  an  aperture  in  the  dura  mater  distinct  from  that 
for  the  pneumo-gastric  and  spinal  accessory.  As  soon  as  these 
divisions  have  left  the  skull,  they  lie  side  by  side  between  the 
internal  jugular  vein  and  internal  carotid  artery,  but  rather 
behind  them  and  concealed  by  them ;  they  soon  separate  from 
each  other,  the  glosso-pharyngeal  crosses  over  the  artery  and 
descends  obliquely  inwards  to  the  pharynx ;  the  spinal  accessory 
posses  backwards,  over  or  under  the  vein,  to  the  stemo-mastoid 
and  trapezius  muscles ;  and  the  pneumo-gastric  descends  ver- 
tically between  the  artery  and  vem  to  the  thorax  and  abdomen. 

The  glosso-pharyngeal  nervej  the  smallest  division  of  the  giouo- 
eigbth,  in  its  passage  through  the  foramen  lacerum,  lies  external  \e^^' 
and  anterior  to  the  other  nerves,  and  is  contained  in  the  de«  ^^^^^ 
pression  in  the  posterior  or  lower  border  of  the  petrous  por« 
tion  of  the  temporal  bone :  at  this  point  Uie  nerve  is  enlarged, 
and  forms  a  gangliform  body  —  the  petrous  gangUon  or  ganglion 
of  Andersh.  After  the  nerve  has  passed  from  its  foramen,  it  is 
more  superficial  than  the  other  two  divisions,  comes  forwards 
between  the  vein  and  artery,  and  is  directed  downwards  and 
invards  to  the  middle  line,  over  the  can>tid  artery,  and  beneath 
the  styloid  process  and  the  muscles  that  arise  from  it,  to  the 
lower  border  of  the  stylo-pharyngeus  muscle ;  the  nerve  now 
changes  its  direction,  runs  forwards  to  the  front  of  this  muscle^ 
crosses  it  so  as  to  be  placed  between  it  and  tlie  stylo-glossus, 
and  forms  an  arch  across  the  neck,  by  the  side  of  the  stylo- 
pharyngeus,  wad  above  the  superior  laryngeal  nerve ;  it  Uien 
enters  beneath  the  hyo-glossus  muscle,  and,  if  this  is  di- 
vided, it  will  be  found  to  lie  below  the  tonsil,  and  to  divide 
U)to  its  brandies  for  the  supply  of  the  tcmsii  and  tongue. 
Whilst  it  lies  beneath  the  hyoglossus  it  is  intermediate  in  posi- 
tion between  the  gustatory  nerve  above  and  die  hypc^lossal 
below,  but  it  is  deeper  than  either. 

The  branches  of  this  nerve  are  numerous,  and  may  be  divided  Branch - 
into  those  of  union  with  other  nerves,  and  those  of  distribution  ^ 
to  the  neck. 

p  3 


214  DIS8BCTION  OT  THB   NECK. 

ofunion.     JacobsovLS  nervCy  the  first  branch  of  the  glosso-pliaryngea), 
o^l^a^d  arises  close  below  the  petrous  ganglion  ;  it  runs  upwards  and 
om!^^*  '  outwards  on  the  crest  of  bone  that  separates  the  carotid  foramen 
siionby  from  thc  foramen  lacerum,  contained  either  in  a  groove  or  a 
l^^    partly  bony  canal,  enters  the  canal  in  this  crest,  is  conducted 
Nenre.    by  it  to  the  inner  wall  of  the  tympanum,  and  in  this  cavity  it 
divides  into  its  final  branches ;  one  joins  with  the  large  petrosal 
nerve  of  the  vidian,  from  Meckel's  ganglion,  and  another  —  the 
small  petrosal  —  connects  it  to  the  otic  ganglion.     To  trace  the 
ultimate  distribution  of  this  branch  requires  the  bone  to  be 
With     soflened  in  acid :  its  anatomy  will  be  given  with  the  ear.     As 
Portio    soon  as  the  nerve  has  passed  through  the  skull,  it  receives  the 
dura,     branch  of  communication  with  the  portio  dura ;  this  perforates 
the  digastric  muscle,  and  passes  downwards  and  inwards,  behind 
'With     the  styloid  process,  to  join  with  it.   Afler  the  preceding  branch, 
Fneomo.^^^  glosso- pharyngeal  is  joined   to  the  pneumo-gastric   by  a 
gutric.   small  branch  that  is  inclined  downwards  and  outwards  to  it: 
With     this  connection  is  sometimes  absent.     The  carotid  JHetmenis  are 
sympa.  Riauy  long  branches  that  arise  whilst  the  nerve   crosses  the 
thetic    carotid ;  they  descend  on  the  artery  and  join  on  it  with  branches 
of  the  sympathetic  that  ramify  on  its  coats,  and  also  with  the 
pharyngeal  branch  of  the  pneumo-gastric  nerve :  this  junction 
with  the  pharyngeal  branch  is,  oftentimes,  the  only  union  be- 
tween this  nerve  and  the  pneumo-gastric. 
Of  dis-       The  nerve  supplies  the  digastric  and  stylo-hyoid  muscles  by 
timH'    ft  branch  that  arises  near  the  base  of  thc  skull,  descends  be- 
To  the    neath  the  styloid  muscles,  and  divides  into  filaments  to  supply 
MuKies.  their  structure.     Numerous  filaments  are  given  to  the  stylo- 
Fharyn.  phsryngcus  muscle  from  the  nerve  in  front  of  it.     When  the 
bratich-  "^^^^  comes  into  contact  with  the  stylo-pharyngeus  muscle  it 
«*.         gives  off  numerous  branches  to  the  pharynx,   these  descend 
obliquely  inwards  to  the  upper  and  middle  constrictor  muscles, 
and,  opposite  the  latter,  they  form,  with  the  other  nerves  of  the 
To  the    pharynx,   the  pharyngeal   plexus.      Beneath   the   hyo-glossus 
Mem^  muscle  it  gives  off  many  filaments  that  descend  to  near  the 
brane.    qs  hyoides  and  supply  the  mucous  membrane  of  the  base  of 
To  the    tlie  tongue,  and  of  the  epiglottis ;  it  gives  many  branches  to  the 
^^'"^^   amygdala  by  the  side  of  which  it  lies,  and  these  form  a  kind  of 
To  the    plexus  around  this  body.     The  continuation  of  the  nerve  then 
Tongue,  gg^gndg^   m,j^  by   the  side  of  the  tongue,   divides   into  two 
branches ;  one  is  distributed  on  the  dorsum  of  this  body,  and 
the  other  reaches  the  under  part,  and  then  perforates  its  struc- 
ture to  reach  the  upper  surface :  the  distribution  of  these  nerves 
to  the  mucous  membrane  of  the  tongue  is  limited  to  the  portiim 
of  this  organ  occupied  by  the  papillse  circumvallatse,  and  some 
of  the  61aments  can  be  followed  into  the  papillae.  The  branches 
to  the  tongue  are  dissected  with  this  organ. 
mo!gu.      ^^^e  pneumo-gastric  or  vagus  nerve,  the  largest  division  of  the 
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€ighth^  remarkable  for  its  extent  and  important  functions,  ex-  trie  dwu 
tends  through  the  neck  and  thorax  into  the  abdomen.     The"°"' 
nerve  passes  through  the  central  compartment  of  the   dura 
mater  in  the  foramen  lacerum,  between  the  inferior  petrosal 
vein  and  lateral  sinus,  and  in  the  foramen  it  is  enlarged,  and 
forms  a  distinct  plexiform  ganglion,  to  which  the  spinal  ac- 
cessory is  connected  as  it  passes  in  the  same  sheath  of  dura 
mater.  When  it  leaves  the  canal  it  is  enlarged  a  second  time,  is 
united  to  the  hypoglossal,  gives  branches  to  the  other  nerves 
found  in  this  part,  and  is  situated  between  the  jugular  vein  and 
internal  carotid  artery,  but  concealed  by  the  two;   with  this 
relation  it  descends  through  the  neck  as  low  as  the  thyroid  car- 
tilage,  but  it  then  continues  between  the  vein  and  common 
carotid  artery  to  enter  the  thorax  between  the  subclavian  vein 
and  artery ;  at  the  lower  part  of  the  neck  the  nerve  separates 
from  the  carotid,  and  crosses  the  subclavian  in  a  space  between 
this  vessel  and  the  jugular  vein.     The  pneumo-gastric  lies  on 
the  rectus  capitis  anticus  minor  muscle,  then  on  the  lateral  part 
of  the  body  of  the  atlas,  which  is  uncovered  by  muscular  fibre, 
over  the  rectus  capitis  anticus  major  muscle,  from  which  it  is 
separated  by  the  ganglion  of  the  sympathetic,  and  lower  down 
in  the  neck,  it  is  placed  on  the  longus  colli  muscle.     The  rela- 
tions of  this  nerve  in  the  lower  part  of  the  neck,  on  the  lefb 
side,  are  examined  with  that  side,  and  the  portions  of  the  nerve 
in  the  thorax  and  abdomen  are  dissected  with  the  cavities  in 
which  they  are  found. 

The  branches  of  union   of  this  nerve  with  others  are  nu-  Branch- 
nierous,  and  take  place  whilst  it  is  both  within  and  without  the  Cnkm. 
foramen  lacerum.     From  the  ganglion  formed  on  the  nerve  in  wuh 
the  canal  some  filaments  pass  to  unite  it  and  the  spinal  accessory  sptnai 
together,  which  has  caused  this  nerve  to  be  considered,  by  some,  ^^®^ 
as  analogous  to  a  spinal  nerve,  of  which  the  cranial  portion  of 
the  pneumo-gastric  would  be  the  sensitive,  and  the  cranial  por- 
tion of  the  spinal  accessory  the  motor  root.  Below  the  foramen, 
too,  the  nerve  receives  another  very  large  communicating  branch 
^rom  the  spinal  accessory.     In  the  aperture  the  nerve  gives  off, 
below  its  ganglion,  the  auricular  branch  of  Arnold,  —  this  runs  with 
on  the  outer  wall  of  the  jugular  foramen,  between  the  bone  and  por^j^ 
tlie  vein,  enters  a  small  foramen  near  the  root  of  the  styloid  ^"^a  by 
process,  and  joins  the  portio   dura  nerve  whilst  it  is  in  thericuiar* 
aqueduct  of  Faliopius;  a  small  filament  from  this  branch  joins  **""*^*'' 
the  nerve  of  Jacobson,  but  this  is  frequently  destroyed.    When  with 
the  pneumo-gastric  has  passed  through  the  foramen  it  is  united  Ninth. 
inseparably  to  the  ninth  nerve  which  winds  round  it  from  the 
posterior  to  the  anterior  part,  and  the  two  are  so  closely  joined 
that  they  appear,  oflentimes,  as  one  gangliform  mass.   Near  the  vvith 
base  of  the  skull  the  pneumo-gastric  sometimes  receives  a  small  oiosao. 
communicating    filament  from    the    glosso-pharyngeai :   it  is^^ai?"* 
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joined  by  oue  or  more  filaments  from  the  ganglion  of  the  sps- 
pathetic,  which  is  behind  it,  and  also  by  some  filaments  from 
the  loop  of  the  first  and  second  cervical  nerves  around  the 
transverse  process  of  the  atlas.* 

The  branches  of  distribution  more  important  than  the  others 
arise  from  tlie  inner  side  of  the  nerve,  and  are  directed  to  the 
middle  line  of  the  neck. 

The  small  pharyngeal  nerve  leaves  the  inner  side  of  the 
pneumo-gastric  opposite  the  upper  border  of  the  body  of  the 
atlas,  and  it  arises  either  from  the  trunk  of  the  nerve  or  from 
the  communicating  branch  between  it  and  the^spinal  accessorj; 
it  descends  obliquely  inwards  over  the  internal  carotid,  though 
sometimes  behind  this  vessel,  and  forms  an  arch  across  the  neck, 
from  which  are  given  off  carotid  branches  to  join,  on  the  artery} 
with  filaments  of  the  glosso-pharyngeel,  and  surround  it  with 
an  interlacement  The  nerve  then  descends  to  the  side  of  the 
pharynx,  and,  opposite  the  middle  constrictor  musde,  it  joins 
with  branches  of  the  glosso-pharyngeal,  laryngeal,  and  sym- 
pathetic nerves,  in  the  pharyngeal  pkxui. 

The  superior  laryngeal  nervey  much  larger  in  size,  arises  from 
the  inner  side  of  the  nerve  opposite  the  interval  between  tbe 
first  and  second  cervical  vertebrae,  it  descends  beneath  both 
carotid  arteries,  and  in  front  of  the  longus  colli  muscle,  to  ^ 
pharynx  and  larynx,  and  forms  an  arch  across  the  side  of  the 
neck  lower  down  than  the  glosso-pharyngeal  nerve;  it  n<^ 
crosses  the  upper  border  of  the  middle  constrictor  of  the  pht- 
rynx,  runs  forwards  on  the  thyro-hyoid  membrane  beneath  the 
thyro-hyoid  muscle,  with  the  laryngeal  brandi  of  Che  superior 
thyroid  artery ;  the  nerve  th^i  perforates  the  membrane,  enters 
the  larynx,  and  its  distribution  is  followed  in  the  dissection  d 
the  larynx :  it  supplies,  for  the  most  part,  the  mucous  mem- 
brane. The  nerve  occasionally  enters  the  larynx  by  an  aperture 
in  the  side  of  the  thyroid  cartilage.  Whilst  this  nenre  is 
covered  by  the  internal  carotid  artery  it  gives  off  tbe  exlff^ 
laryngeal  branch  for  the  outside  of  the  larjmx ;  this  descends 
below  the  superior  laryngeal,  but  in  the  same  direction,  com- 
municates with  the  descending  cardiac  branches  of  the  sjo- 
pathetic  which  it  crosses,  and  at  the  side  of  the  larynx  i^ 
gives  some  small  filaments  backwards  to  supply  the  infenor 
constrictor  and  join  with  the  pharyngeal  plexus;  the  continuation 
of  the  nerve  then  turns  forwards  with  the  descending  branch  of 
the  superior  thyroid  artery,  but  lower  than  it,  beneath  the  omO' 
hyoid,  stemo-hyoid,  and  thyroid  muscles,  to  be  distributed  to 
the  outer  surface  of  the  thyroid  body ;  and  one  long  filament 
descends  to  supply  the  crico-thyroid  muscle* 

The  small  cardiac  branches  of  this  nerve,  which  join  wito 

*  The  pneumo-gastric  sometimes  sends  a  filament  to  the  descendess  dodi* 
or  this  nerre  may  come  altogether  from  tiie  pneumo-gastric 


^ 
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the  cardiac  nerves  ci£  the  sympatheticy  are  derived  from  two 
sources ;  some  small  filaments  arise  high  in  the  neck,  and  join 
the  descending  cardiac  nerves  from  the  sympathetic  ganglia; 
and  in  the  lower  part  of  the  neck,  about  one  inch,  or  rather 
aore^  above  the  brachio-cephalic  artery,  the  pneumo-gastric 
gives  off  its  large  cardiac  branch,  which  descends,  in  close  con- 
tact  with  this  vessel,  to  join,  in  the  thorax,  with  other  cardiac 
nerves,  and  with  the  superficial  cardiac  plexus.  On  the  led 
side,  this  lower  l^anch  enters  the  chest  by  the  side  of  the  left 
carotid  artery. 

The  infenar  laryngeal  or  recurrent  nerve^  the  last  branch  of  inferior 
the  pneumo-gastric  in  the  neck,  leaves  the  trunk  of  the  nerve,  ge^' 
on  the  right  side,  as  it  enters  the  thorax,  and  it  will  be  dissected  ^<^^« 
by  taking  away  the  cellular  membrane  that  surrounds  it.    It 
passes  from  before  backwards  round  the  subclavian  artery,  and 
then  ascends  obliquely  inwards  to  the  larynx,  beneath  the  com« 
nion  carotid  and  inferior  thyroid  arteries,  and  along  the  trachea, 
lying  between  it  and  the  oesophagus ;  and  it  enters  the  larynx 
beneath  the  inferior  constrictor,  and  ala  of  the  th3rroid  carti- 
lage.   On  the  left  side,  the  nerve  arises  in  the  thorax  opposite 
the  arch  of  the  aorta,  and  ascends  between  the  trachea  and 
ssopfai^us  to  the  larynx.  The  recurrent  gives  off  many  branches 
in  its  course;   thus,  where  it  turns   round  the  subclavian,  it 
sends  off  cardiac  nerves  which  descend  to  join,  in  the  thorax,  cardiac 
^'lih  the  cardiac  nerves  of  the  sympathetic,  and  with  the  deep  mentu 
cardiac  plexus.  As  the  nerve  ascends  along  the  trachea,  it  gives  to  the 
numerous  filaments  backwards  to  the  oesophagus  and  posterior  '^'^^^^f** 
pert  of  the  trachea ;  and  when  it  is  about  to  enter  beneath  the  phagui. 
constrictor  nauscle  it  supplies  filaments  to  it.  ^^lar 

The  spmcU  aeceseory  portion  of  the  eighth  nerve  is  interme-  gpinai 
diate  in  size  between  the  two  others,  it  passes  through  the  aocm. 
same  aperture  in  the  dura  mater  as  the  pneumo-gastric,  and  is  SivUioa. 
united  by  one  or  two  filaments  with  the  ganglion  of  this  nerve. 
At  its  exit  from  the  skull  it  is  internal  to  the  jugular  vein,  and 
rather  concealed  by  it ;  the  nerve  is  then  directed  obliquely 
donrowards  and  backwards,  either  over  or  under  the  vein,  and 
when  beneath,  it  lies  on  the  rectus  capitis  lateralis  muscle,  and 
the  transverse  process  of  the  atlas.  It  now  passes  beneath  the 
styloid  process  and  muscles,  and,  at  the  lower  border  of  the 
digastric  muscle,  it  is  superficial  along  the  anterior  border  of 
the  stemoHnastoid,  placed  in  the  great  anterior  triangle  of  the 
neck,  and  lies  on  the  levator  anguli  scapulsB ;  about  one  inch 
below  the  digastric,  it  perforates  the  stemo-mastoid,  as  before 
seen,  crosses  the  posterior  triangle,  joining  with  die  cervical 
plexus,  and  it  is  distributed  to  the  trapezius  near  its  clavicular 
attadimenC 

Besides  the  union  between  this  nerve  and  the  ganglion  of  die  Br»ncb- 
pneumo-gastric  in  the  foramen  lacerum,  it  gives  off,  soon  after  ^^l^ 
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With  the  passing  through  the  skulls  a  second  communicatiDg  branch  to 
^^"'''  the  pneumo-gastric,  which  is  sometimes  very  large,  and  may  be 
cer-       traced  to  join  with  the  pharyngeal  branch  of  this  nerve.    In  the 
Plexus,  posterior  triangle,  the  nerve  also  joins  with  the  cervical  plexus, 
ofdii.       The  branches  of  distribution  of  this  nerve  are,  to  the  sterao- 
tiom'     mastoid  and  trapezius  muscles,  as  before  dissected. 
Ninth  or     The  fiifUh  or  htmoglossal  nerve^  the  motor  nerve  of  the  tongae, 
ci^i    bas  been  dissected  in  two  parts  of  its  course,  so  that  it  remaios 
Nerve,    only  to  obscrve  its  relations  whilst  placed  in  the  first  part  of  its 
course,  or  before  it  reaches  the  lower  border  of  the  digastric 
muscle.     The  nerve  consists  of  two  portions  that  arise  from  the 
medulla  oblongata,  and  unite  together  as  they  escape  from  the 
anterior  condyloid  foramen,  by  which  it  passes  from  the  skujL 
External  to  the  skull  it  is  situated  beneath  the  pneumo-gastric, 
and  somewhat  nearer  the  middle  line,  it  then  passes  badkwards 
beneath  this  nerve  but  over  the  sympathetic,  which  separates 
it  from  the  spine,  comes  forwards  round  the  outer  side  of  tbe 
pneumo-gastric,  closely  or  inseparably  united  to  it,  and  it  ap- 
pears between  the  internal  carotid  artery  and  the  jugular  vein. 
The  trunk  of  the  nerve  now  descends  beneatli  the  digastric 
muscle,  hooks  round  the  occipital  artery,  becomes  superficial* 
and  crosses  the  neck  to  enter  beneath  the  mylo-hyoid,  and  so  it 
reaches  the  tongue,  to  which  it  is  distributed. 
Branch-      This  ucrve  is  united,  like  the  divisions  of  the  eighth,  to  some 
Vnioa.    of  the  nerves  in  this  part.     Whilst  it  is  winding  round  the 
wuh     pneumo-gastric,  it  is  closely  joined  to  it  by  an  inter-communica^ 
Pneumo  tion  of  filaments,  and  oftentimes  they  appear  to  form  but  od^ 
s™!i-  ganglion-     The  nerve  receives  also  some  filaments  of  union 
thetic     from  the  superior  cervical  ganglion  of  the  sympathetic,  and 
iSp  of  from  the  loop  in  front  of  the  atlas,  formed  by  the  first  and  se- 
theAtiafl^Q^d  ccrvical  spinal  nerves.  . 

Sfbu'"       '^^^  branches  of  distribution  of  this  nerve  to  the  ro^'C^^*  ^ 
tion?'     the  OS  hyoides  and  tongue,  and  to  the  substance  of  thia  bodV) 
are  included  in  the  dissections  of  the  anterior  great  triaoglei 
and  the  submaxillary  region. 
DiMcc-       Between  the  transverse  process  of  the  atlas  and  the  base  oi 
^«»"-      the  skull  is  a  small  muscle,  the  rectus  capitis  lateralis ;  tw 
cellular  membrane  is  to  be  removed  from  it.    A  small  branch  oi 
nerve,  the  anterior  branch  of  the  sub-occipital,  appears  at  its 
inner  border ;  the  loop  that  this  forms  with  the  second,  in  front 
of  the  atlas,  and  the  branches  of  communication  from  it  to  the 
other  nerves  at  the  base  of  the  skull  are  to  be  dissected  out,  u 
this  has  not  been  sufficiently  done.  . 

Rectui  The  rectus  capitis  lateralis  muscle  is  small  and  thin,  and  it »« 
M«23e^  analogous  in  position  to  the  inter-transversales  muscles  of  the 
Origin,  cervical  region.  It  arises^  below,  from  the  upper  ^^.JZj 
'»»«-  transverse  process  of  the  atlas ;  the  fibres  ascend,  and  are  V"*^ 
**"*"*      into  the  jugal  eminence  of  the  occipital  bone,  close  behind  tw 
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foramen  lacerum.  The  anterior  surface  of  the  muscle  is  covered  Reia. , 
by  the  internal  jugular  vein,  and  by  the  spinal  accessory  nerve,  **®'"' 
and  the  posterior  is  in  contact  with  the  vertebral  artery ;  to  its 
inner  border  is  the  anterior  branch  of  the  first  cervical  nerve 
which  appears  from  beneath  it. 

Remove  tlie  rectus  lateralis  muscle,  observing,  at  the  same  dissm. 
time,  the  filaments  to  it  from  the  first  nerve ;  the  vertebral  ^°'*' 
artery  is  now  seen  to  pass  through  the  aperture  in  the  transverse 
process  of  the  atlas,  and  then  to  lie  on  the  posterior  arch  of  this 
bone.  Cut  off  the  tip  of  this  process  to  lay  open  the  foramen 
in  it,  and  remove  the  vertebral  artery  to  expose  the  anterior 
branch  of  the  first  cervical  nerve,  which  is  beneath,  and  con- 
cealed by  it ;  the  nerve  sends  down  one  or  two  filaments,  with 
the  artery,  through  the  foramen,  and  these  are  not  to  be  de- 
stroyed in  removing  it. 

TTie  anterior  branch  of  the  first  cervical,  or  sub-occipital  nerve,  Anterior 
commences  in  the  ganglion  on  the  arch  of  the  atlas :  it  is  a  oahe^ 
long   slender  branch,  and  runs  horizontally  forwards   on  thisljJjJT' 
bone  beneath  the  vertebral  artery ;  it  crosses  the  aperture  in  the 
transverse  process,  internal  to  the  ascending  part  of  the  artery, 
and  appears  in  front,  at  the  inner  border  of  the  rectus  lateralis 
muscle.     The  nerve  now  turns  down  in  front  of  the  lateral 
part  of  the  first  vertebra,  and  joins  with  an  ascending  branch 
from  the  second  nerve  to  form  a  loop  around  the  bone,  which 
distributes  many  branches  of  communication  to  the  other  nerves : 
this   is   the  portion  of  the  first  cervical  nerve  that  joins  the 
cervical  plexus,  and  was  concealed  when  the  plexus  was  dis- 
sected.    From  the  convexity  of  the  arch  formed  in  front  of  Branch- 
the  transverse  process,  numerous  branches  are  given  off,  and  She  °™ 
they  pass  inwards  beneath  the  internal  jugular  vein :  two  or  ^^^' 
more    of  these  filaments  join  with  the  pneumo-gastric  nerve, 
and  with  the  ninth  ;  some  short  greyish  filaments  connect  the  To  the 
loop    to   the  superior   cervical  ganglion,   and  other  branches  j^gj;,. 
ascend  to  supply  the  rectus  capitis  anticus  major  muscle.     Op-  trie, 
posite  the  foramen  in  the  transverse  process,  the  nerve  sends  and   ' 
down  one  or  more  filaments  in  the  canal  with  the  artery  ;  these  f^Jn?* 
join  with   the   ascending  filaments  of  the  sympathetic  which  to  the 
surround  it,  and  form  on  it  the  vertebral  plexus  ;  one  of  these  vcrie- 
filaments  unites  with  the  trunk  of  the  second  cervical  nerve,  aspiexui 
this  passes  forwards   over   the  vertebral   artery.     The  nerve  jJuicicfc 
supplies  some  branches  to  the  rectus  lateralis  and  rectus  capitis 
anticus  minor  muscles. 

The  sjfmpaihetic  system  of  nerves,  characterised    by   their  The 
greyish  colour,  and  gangliform  enlargements  in  different  situ-fjfJJ^' 
ations  connected  together  by  intervening  cords  or  filaments,  is  Nerva 
found  in  the  head  and  neck,  thorax,  and  abdomen.     In  the  two 
great  cavities  of  the  body,  certain  large  centres  or  plexuses  are 
formed  by  these  nerves,  in  front  of  the  vertebral  column,  to 


220  DIMBCTION  OF    THB  NBCK. 

supply  branches  to  their  contained  viscera ;  and  along  each  uAe 
of  the  spine  is  a  gangliated  cord  to  join  with  the  spinal  nerves 
as  they  leave  their  intervertebral  foramina.  Although  thk 
system  does  not  extend,  as  distinct  nerves,  to  the  extremiUei, 
it  yet  joins  the  branches  of  the  spinid  nerves  that  enter  into  the 
cervical,  lumbar,  and  sciatic  plexuses,  for  the  supply  of  these. 
In  the  head  and  neck  the  sympathetic  nerve  consists  of  a  chain 
of  ganglia,  placed  at  certain  distances  from  each  other,  either  on 
the  spine  or  in  intervals  between  the  bones  of  the  head ;  sod 
these  are  connected  together  by  61aments  which,  in  some  situ- 
ations, are  large  and  easily  traced,  but  in  others  very  small,  and 
difficult  to  follow.  In  this  portion  of  the  body  the  ganglia  are 
united,  by  branches,  to  all  the  cervical  spinal  nerves,  and  to 
most  of  the  cranial  nerves ;  and  the  complicated  distributioD  of 
these  filaments  of  connection  constitutes  the  greater  part  of  the 
minute  anatomy  of  the  head  and  neck.  The  following  are  the 
ganglia  and  plexuses  which  are  found  in  the  head  and  neA 
and  serve  as  centres  of  communication  with  the  other  nerves  :-- 
three  cervical  ganglia^ — superior,  middle,  and  inferior;  the  carotid 
plexus  in  the  carotid  canai,  the  cavernous  in  the  sinus  of  the 
same  name  in  the  interior  of  the  skull ;  the  ganglion  of  Ribes 
on  the  anterior  communicating  artery  of  the  brain ;  and  the 
lenticular  ganglion  in  the  orbit :  these  four  last  may  be  ooo- 
sidered  but  as  prolongations  from  the  superior  cervical  ganglioo* 
The  remaining  ganglia  are  the  spheno-palatine,  or  gua^wa  of 
Meckel,  in  the  pterygo-roaxillary  fissure;  the  sub^maxiUary 
ganglion  on  the  submaxillary  glana ;  and  the  otic  or  ganglkw  of 
Arnold  on  the  fifth  nerve.* 
Ditwc-  It  will  require  ^eater  care  to  dissect  out  the  filaments  of  this 
^^  system  of  nerves  than  to  follow  tlie  branches  of  the  spi"*^ 
nerves,  for  they  are  sofler,  and  therefore  more  easily  torn,  ff^ 
are  generally  smaller  in  size ;  the  branches  and  ganglia  in  the 
neck  are,  in  a  great  measure,  exposed  by  the  previous  dissec- 
tion, but  the  number  of  filaments  that  remain  depend  upon  the 
care  with  which  the  neck  has  been  dissected.  The  three 
ganglia  of  the  neck  are  situated  on  tlae  spine,  the  superior 
being  close  to  the  base  of  the  skull,  the  inferior  on  the  neck  of 
the  first  rib,  and  the  middle  about  midway  between  the  other 
two :  a  connecting  cord  is  found  between  the  ganglia,  and  from 
their  inner  side  are  given  off  the  cardiac  nerves  that  descend  to 
the  thorax  beneath  the  carotid  artery.  The  upper  cervical 
ganglion  is  partly  exposed,  but  to  see  its  branches,  it  will  be  ne 
cessary  to  cut  across  the  filaments  that  connect  the  eighth  aod 
the  ninth  nerves  to  the  loop  of  the  atlas,  and  these  nerves  should 
be  raised  with  hooks ;  if  the  carotid  has  not  been  cut  throughi 
remove  now  a  portion  of  it :  the  internal  jugular  vein  has  been 

*  Another  gaogUon  was  Mid,  by  Cloquet,  to  cKtst  in  the  anterior  pabtiitf 
ibrftiiieB ;  bat  this  has  since  been  found  to  be  income^ 
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cut  aoroas.  The  middle  gang^on  is  found  in  the  cellular 
membrane  beneath  the  sheath  of  the  vessela  of  the  neck,  when 
these  have  been  taken  away ;  it  usually  lies  on  the  inferior  thy- 
roid artetyv  or  it  is  very  near  to  it :  this  ganglion  is  sometimes 
sbsenL  To  obtain  a  view  of  the  inferior  ganglion,  the  davide 
and  greater  part  of  the  first  rib  are  to  be  taken  away,  part  of  the 
subclavian  artery  removed,  without  destroying  the  branches 
that  pass  over  the  artery ;  and  the  ganglion,  with  its  branches, 
will  be  found  on  the  neck  of  the  first  rib. 

The  n^xriar  cervical  ffangUon  is  an  oval  or  fusiform  body,  superior 
varying  in  length  and  shape,  of  a  reddish  grey  colour,  and  it  is  gI'ST!^^ 
lituated  opposite  the  bodies  of  the  second  and  third  cervical  si^on* 
vertebne.    This  gangHon  is  the  largest  of  the  sympathetic 
ganglia  of  the  h^sd  and  neck,  and  gives  off  most  branches  of 
communication   to   the  other  nerves.    It  is  covered  by  the 
carotid  artery,  jugular  vein,  and  by  the  eighth  and  ninth  nerves, 
and  it  lies  on  the  rectus  capitis  anticus  major  muscle  which  se- 
parates it  from  the  bodies  of  the  vertebrae  ;  external  to  it  are  the 
anterior  branches  of  the  cervical  nerves,  with  which  it  commu- 
nicates.   The  branches  of  the  ganglicm  are  very  numerous, 
some  joining  with  the  other  nerves  at  the  base  of  the  skull,  and 
others  supplying  the  pharynx  and  heart :  they  are  classed  into 
ascending  and    descending,  outer    and    inner,    and    anterior 
branches. 

The  aseefuHn^  branckeSf  two  very  large  nerves,  appear  to  be  a  Ascend- 
prolongation  upwards  of  the  ganglion ;  they  ascend  with  ^e  tTiSncb- 
carotid  into  its  osseous  canal,  extend  through  this  space  with  the  ^ 
artery,  one  on  each  side  of  it,  and  they  give  off  numerous  fila* 
ments  that  surround  the  vessel,  and  form  the  carotid  plexus. 
At  the  upper  aperture  in  the  skull  the  nerves  still  accompany 
the  vessel,  and  give  rise,  in  the  cavernous  sinus,  to  the  cavern- 
ous ganglion ;  minute  filaments  firom  this  also  extend  along  the 
trunk  of  the  artery  and  its  branches  to  the  brain,  and  form  the 
ganglion  <^  Ribes  on  the  anterior  communicating  artei^.    The 
cavernous  ganglion,  and  its  branches  of  communication  with 
some  of  the  cranial  nerves,  were  dissected  with  the  base  of  the 
akull.    The  caroHd  piexuSy  formed  by  the  ramifications  of  the  Carotid 
ascending  branches  of  the  superior  cervical  ganglion  around  the  ^^"'* 
carotid  artery  in  its  canal,  sends  branches  of  union  to  certain 
nerves,  or  it  receives  branches  of  union  firom  these.    Thus  a 
small  branch  passes  firom  the  posterior  part  of  the  plexus, 
through  the  osseous  boundary  of  the  canal,  to  join  on  the  inner 
wall  c£  tibe  ^n^panum  with  Jacobson's  nerve,  or  this  filament  Bnmch 
may  be  considered  as  a  filament  from  Jacobson's  nerve  to  join^i^bran'f 
the  piexua.    The  anterior  part  of  the  plexus  is  united  to  the  ^^'T** 
vidian  nerve  by  a  small  branch  that  diverges  from  it  as  this  vidian 
nerve  is  about  to  enter  the  cranium  by  the  foramen  lacerum  ^^^^ 
basis  craniiy  and  His  dose  against  the  iqncula  of  bone  that  sepa« 
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rates  the  foramen  ovale  from  the  foramen  lacerum :  this  brandi 
may  be  considered,  thus,  a  nerve  from  the  carotid  plexus  to  the 
vidian,  and,  through  its  medium,  to  the  second  division^  or 
superior  maxillary  nerve  of  the  fi^h,  or  it  may  be  taken,  in  the 
To  the   opposite  way,  as  a  branch  of  the  vidian.     From  the  upper  and 
Nerre.   outer  part  of  the  plexus,  two  small  filaments  are  given  off  to 
join  the  sixth  nerve  as  it  crosses  the  outer  side  of  the  carotid 
artery  in  the  cavernous  sinus. 
De.  From  the  lower  part  of  the  ganglion  descends  the  large  cord 

bnncli!'^^  appears  to  be  the  continuation  of  the  nerve  to  the  next 
ganglion ;  it  varies  in  size  and  length,  and  descends  vertically 
beneath  the  internal  carotid,  jugular  vein,  and  pneumo-gastric 
nerve,  to  opposite  the  fifth  or  sixth  cervical  vertebra,  to  end 
in  the  middle,   or,  if  this  be  absent,  in  the  inferior  cervical 
ganglion.    In  its  course  in  the  neck,  the  nerve  sends,  extemalljr 
filaments  which  pass  between  the  scalenus  anticus  and  longiis 
colli  muscles,  to  join  the  anterior  divisions  of  the  fourth  and 
fifth  cervical  nerves,  and  at  this  spot  it  is  enlarged  in  size ;  in- 
ternally it  gives  small  filaments  to  join  the  cardiac  nerves,  and 
the  external  laryngeal  of  the  pneumo-gastric. 
External     The  extemoijfilaments  join  with  the  anterior  divisions  of  the 
branch,  gp^^^}  ncrvcs,  and  connect  them  to  the  sympathetic    They  pass 
transversely  outwards  over  the  rectus  capitis  major  muscle,  and 
the  greater  number  join  the  loop  of  the  atlas ;  the  third  spinal 
nerve  sometimes  receives  its  filament  from  the  ganglion  and 
sometimes  from  the  descending  branch*     The  difference  in  co- 
lour between   these  nerves  and  those  of  the   cerebro-spinal 
system  is  very  marked. 
Internal      The  tfUemal  branches  from  the  ganglion  are  nuraeroos,  and 
branch-  ^^e  pharyngeal  and  cardiac.     The  pharyngeal  are  directed  ob- 
pbaryn-  liqucly  inwards,  with  the  pharyngeal  branch  of  the  pneumo- 
'^^      gastric,  to  the  back  of  the  pharynx ;  and  opposite  the  middle 
constrictor  these  branches  unite  with  the  pharyngeal  nenres  m 
Cardiac,  the  plcxus,  and  supply  the  pharynx.     The  cardiac  nerves,  so 
named  from  supplying  the  heart,  are  three  in  number  on  each 
side,  —  one  coming  from  each  ganglion,  and  named  superior, 
middle,  or  inferior,  according  to  the  ganglion  from  whicli  it 
Superior  arises.     The  iuperior  or  euperficial  cardiac  nerve  of  die  right 
M^rrlr  side,  formed  by  the  internal  branches  of  the  superior  ganglion, 
and  joined,  generally,  by  some  small  filaments  from  the  connect- 
ing cord  between  the  upper  and  the  middle  ganglion,  descends 
to  the  lower  part  of  the  neck,  beneath  the  great  vessels,  and  in 
front  of  the  longus  colli  muscle  and  the  inferior  thyroid  artery 
and  recurrent  nerve ;  it  now  enters  tlie  thorax  by  passing  either 
before  or  behind  the  subclavian  artery,  and  descends,  along 
the  brachxo-cephalic  trunk,  to  the  posterior  part  of  the  arch  of 
the  aorta  to  join  the  deep  cardiac  plexus.     This  nerve  receives 
some  small  filaments  from  the  cardiac  branches  of  the  pneumo* 
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gasiricy  and  gives  others  to  the  pharynx  and  the  recurrent 
nerve;  frequently,  it  divides  into  filaments  near  the  inferior 
thyroid  artery ;  some  of  these  pass  over^  and  some  under  this 
vessel. 

The  anierior  Jilamenis  from  the  front  of  the  ganglion  are  ^^^ 
connected  to  the  pneumo-gastric,  and  to  the  ninth  cranial  nerve.  JH 
The  other  branches  of  this  set — the  nervi  moUu — pass  forwards  N«jj^ 
to  the  carotid  arteries,  and  join  with  the  carotid  filaments  of  the  °^ 
glosso-pharyngeal  to  the  coats  of  the  vessels ;  these  nerves  are 
distributed  on  the  branches  of  the  external  Jarotid,  and  they 
form  small  secondary  plexuses  on  the  different  branches,  which 
receive  the  same  names  as  the  arteries  that  they  surround.  The 
plexus  that  accompanies  the  facial  artery  is  said  to  supply  the 
submaxillary  gland,   and   to  join   the   submaxillary  ganglion. 
These  nerves  are  destroyed  in  dissecting  the  branches  of  the 
arteries. 

The  middle  eertncai  or  thyroid  ganglion  is  situated  opposite  Middle 
the  fifth  or  the  sixth  cervical  vertebra,  near  to  the  inferior  thy-  g^J^' 
roid  artery,  or  it  is  placed  in  contact  with  either  its  superficial  >^^*^ 
or  deep  surface.     It  is  roundish  in  shape,  is  beneath  the  large 
vessels  of  the  neck ;  and  the  filaments  from  it  are  divided  into 
external,  internal,  and  inferior.    In  some  subjects  this  ganglion 
is  absent. 

Two  or  more  external  JUaments  pass  outwards  between  theExttnai 
contiguous  borders  of  the  scalenus^  and  the  longus  colli  muscles,  ^ST^  ' 
to  join  the  sixth  and  seventh  spinal  nerves  as  soon  as  they 
escape  from  their  foramina.    When  this  ganglion  is  absent,  the 
filaments  of  communication  to  the  spinal  nerves  arise  from  the 
connecting  trunk  between  the  upper  and  the  lower  ganglion. 

The  miemal^laments  are  the  most  numerous ;  some  of  these  inteniAi 
form  ramifications  around  the  inferior  thyroid  artery  and  its^^^**' 
branches,  and  arei  distributed  to  the  thyroid  body  and  oesophagus, 
joining  with  the  external  laryngeal  and  recurrent  nerves  ;  other 
filaments  unite  to  form  the  middle  or  great  cardiac  nerve,  which  MMdie 
descends  to  the  thorax  beneath  the  great  vessels  of  the  neck,  sm!^ 
and  continues  along  the  brachio-cephalic  trunk  to  the  posterior 
surface  of  the  arcm  of  the  aorta,  to  join  the  cardiac  plexus. 
This  nerve  is  generally  joined  by  branches  from  one  or  both 
of  the  other  cardiac  nerves,  also  by  cardiac  branches  of  the 
pneumo-gastric,  and  by  filaments  from  the  recurrent  nerve  which 
it  crosses. 

The  iftferior  or  descending  ^laments  are  many ;  some  of  these  mrerior 
pass  before  and  some  behind  the  subclavian  artery,  and  they^*"®*** 
join,  below,  the  inferior  ganglion. 

The  inferior  cervical  ganglion,  irregular  in  shape,  occujjies  Jj^^'o^* 
the  interval  between  the  transverse  process  of  the  last  cervical  oan- 
vertebra  and  the  first  rib,  and  it  frequently  extends  in  front  of '**^°* 
the  neck  of  the  rib  to  join  the  first  thoracic  ganglion.    It  is 


piiiaated  bebiiid.lbe  vftrtebmli  a»diiiienMl  to  the  anperior  iafecf 
«o^t•l  artery ;  filanoeots  are  ^eo  off  fhtm  the  diferent  p«iU  of 
tbw.  gapgUoDi  A«  ill  the  two  otbeva ;  tkift  there  are  mcm^ 
descending,  anterior,  internal,  aod  externaL 
iuccod.  .  The  atoendinff  Jilam^  conaecu  this  ^aDgUoii  with  the  one 
bSnch  above, and  forma  the  eoiamunioatingcord betvrecii them. 
Deicend-     The  dmeHiUng  jUvmmtB  consiat  of  two  ahoct  corda  wbdi 
*"''      aoBii»oct  thi»  to  the  first  thoracic  ganglion ;  theae  broaches  an 
aaa»etimes  absent,  and  the  auhstaoee  oi  liu^^fm^km  extends  ts 
the  firat  thoracic^  ^ad  joins  it^ 
Ante-     .  The  ufUmior  arisei  from  the  front  of  the  gao^ion,  they  csw 
''''''      forwarda  to  eocirclo  the  8ubclaviao»  and  sonne  fihunenU  esLUai 

aloag  the  branches. of  this  acterj. 

Exter-    ..  The  exiemal  JihftnmUt  from,  the  outer  part  of  the  gW?"j 

"*^'      iotn  the  lower  cecvica)^  nerves  whwb  entec  iDta  ,the  oemcst 

plexus ;  those,  should  be  followed  outwards  to  their  unioa  wi^ 

the  nerves.     Other  branches-  of  thia  set  oiteor  the  fotainea  is 

the  tranavevse  process  of  the  cervical  vertebra,  with  the  terte- 

vcrtft-   hral  artery,  and  form,  around  thia  vesaolr  the  tcrifbnl pkam 

picLui  which  joins  with  some  of  the  cervical  nerves. 

Internal.     The  ini$rwd  bramk  or  the  wj^or  carduu:  fuwtw  is  th^cbie« 

carduc  Jwan^h  from  the  gangUou^it  desoeiidB  beneath  the  aiibqlaww 

Nerve.   m:tery,  and  join*  with  filaments  from  tlie  recurrent  nerve;  tf 

then  eatera  the  thorax^  ajad  joioa  the  candiac  ploKus,  beW 

the  arch  of  the  aorta,  a»d  in  front  of  the  traohoa.        .       ., 

Thia  complotes  the  anatomy  of  those  parts  of.  the  rigbt  »^ 

that  caa  be  advantageously  examined,  and  it  now  remaias  wj 

dissect  the  lower  portion  of  the  other  half  ^  the  neck,  in  whioi 

the  difference  between  the  relationa  of  the  two  aides  will  w 

found;  and  also  the  other  parU  of  the  head  and  neck  vbicb 

have  not  yet  been  seen**    In  the  foUowiag  description  of  »• 

l^ft  side,  it  is  chiefly  the  differences  between  it  and  the  li^^ 

that  are  noticed,  and  the  dissector  will  be  direotod  to  turn  to  ios 

fiescription  of  the  rights  when  that  will,  suffice. 


DisaacTiow.  of  ths  lbv7  simk  cw  ths  hbai>  Ajm  »icc< 


DiMec  \  The  dissection  and  the  anatomy  of  the  orbit  tare  to  bo  pv^ 

orui*  ceeded  with  as  o»  the  right  aide^  if  thia  hatBOt  beeki  dofte«t 

^^  th^  afMne  tin^  as  the  oO»er  orbit                          «  -^ '     '    . 

or  the  For  t  bo.  diflsection  of  the  tieck,  xMfce  this  pad  tenaerorer« 

Poate-  *  •     •  '                                                                                            -         . .    ^  ,  ' .      ■ 


^*'^-        »t  ,It  is  ua^ivssihb  thstr  VNB9  of  tile  matinifig  diss^eiioai  kste  «e  4^  ^ 
cMfaiide;  tl^ilMrslQffe«thmilMiiaibet«(Qi4iwilQ» 
they  viiwsKJm  ip  ^  f^^fm^^^^^^^^'r   1    .i.-'i  Ac\  jiii  ibnf  K'-' ' 
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narrow  block,  and  if  the  posterior  triangle  has  been  omitted, 
examine  it;  then  continue  with  the  dissection  of  the  anterior  or  the 
part  of  the  nedc,  and  anterior  triangle,  and  use  the  description  ^^** 
of  the  right  side  as  far  as  to  the  subclavian  artery. 

The  stAektvian  artery  of  the  led  side  differs  greatly,  insub- 
the  first  part  of  its  course,  from  that  of  the  right  side,  since  ^^^^^ 
it  arises  as  a  separate  branch  from  the  arch  of  the  aorta  in  the 
thorax,  instead  of  from  a  trunk,  common  to  it  and  the  carotid, 
opposite  the  sternoclavicular  articulation.  The  artery  forms  an 
arch  over  the  first  rib  to  reach  the  upper  extremity,  and  it  is 
divided,  as  the  right,  into  a  portion  internal  to  the  sadenus,  one 
beneath  this  muscle^  and  one  which  extends  from  its  outer 
border  to  the  lower  margin  of  the  first  rib.  It  is  the  portion 
internal  to  the  scalenus  that  differs  so  much  from  the  similar 
part  in  the  vessel  of  the  opposite  side,  since  it  ascends  vertically 
out  of  the  chest,  to  reach  the  first  rib,  is  longer  than  on  the 
right  side,  and  does  not  extend  to  so  high  a  level  in  the  neck, 
but  lies  deeply  in  the  thorax  and  lower  part  of  the  neck,  in 
contact  with  the  oesophagus  and  spine.  The  portion  of  this 
first  division  of  the  artery,  containea  in  the  thorax,  will  be  de- 
scribed with  the  dissection  of  that  cavity,  and  the  relations  of  the 
part  in  the  neck  are  the  following :  —  in  front  of  the  artery,  but 
at  a  distance  firom  it,  are  the  integuments  and  fasciae,  the  sterho- 
niastoid,  hyoid,  and  thyroid  muscles,  the  anterior  jugular  vein» 
sternum,  first  rib,  and  clavicle;  superficial  to  the  vessel,  but 
parallel  and  somewhat  internal  to  it,  is  the  common  carotid^ 
which,  on  this  side,  arises  by  a  single  trunk  from  the  arch  of 
the  aorta.  The  pneumo-gastric  nerve,  instead  of  crossing  it  at 
right  angles,  lies  parallel  to  it  and  in  front  of  it,  and  enters  the 
thorax  between  the  internal  carotid  and  jugular  vein;  the  in- 
ternal jugular  vein,  in  like  manner,  is  parallel  to  the  artery  but 
superficial  to  it,  and  at  the  lower  part  of  the  neck  inclines 
outwards  to  join  with  the  subclavian  in  the  brachio-cephalic  vein 
of  this  side.  The  artery  is  accompanied  by  branches  of  the 
sympathetic,  or  by  the  cardiac  nerves  of  this  side, — the  superior 
being  in  front,  the  middle  on  its  outer  side,  and  the  inferior 
nerve  beneath.  Behind  the  artery  are  the  longus  colli  muscle, 
and  the  inferior  cervical  ganglion  of  the  sympathetic,  which 
separate  it  from  the  spine ;  to  the  inner  side  is  the  oesophagus, 
and  between  it  and  the  vessel,  the  thoracic  duct ;  to  the  outer 
side  is  the  neck  of  the  first  rib,  over  which  the  subclavian  turns, 
and  the  pleura  envelopes  the  vessel  on  this  side. 

The  two  remaining  portions  of  the  artery,  beneath  the  scalenus 
and  beyond  it,  are  the  same  on  both  sides  of  the  neck ;  the 
branches,  too,  resemble  so  closely  those  of  the  right  side  that 
they  do  not  require  a  separate  description ;  they  arise  sooner 
from  the  vessel,  lie  rather  deeper  in  the  chest,  and  are  longer  in 
contact  with  the  pleura.  For  the  description  of  these  parts  of  the 

Q 
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artery,  see  the  dissection  of  the  opposite  side.  After  the  sub- 
clavian artery,  take  the  thoracic  duct,  which  is  now  exposed. 
Thoracic  The  thoracic  dtict  *,  so  named  from  the  greater  portion  of  it 
^"^^  occupying  the  cavity  of  the  thorax,  is  the  channel  by  which  the 
nutritive  and  effete  particles  enter  the  general  circulation.  It 
escapes  through  the  upper  aperture  of  the  thorax,  along  with 
the  subclavian  artery^  to  open  into  the  venous  system  near  the 
union  of  the  left  subclavian  and  jugular  veins.  In  the  neck  it 
lies  between  the  subclavian  vein  and  the  oesophagus,  ascends 
as  high  as  the  seventh  or  the  sixth  cervical  vertebra*  and  then 
turns  downwards  and  outwards,  forming  an  arch  whose  concavity 
looks  downwards,  to  open  into  the  subclavian  vein,  external  to 
its  junction  with  the  mternal  jugular.  It  is  situated  at  first 
beneath  the  carotid  artery,  though  not  in  contact  with  it^  except 
it  rises  very  high  in  the  neck,  and  it  is  placed  on  the  longus 
colli  muscle  ;  it  is  between  the  cesophagus  and  subclavian  artery, 
below,  but  after  this  vessel  is  directed  outwards,  it  is  between 
the  (esophagus  and  vertebral  artery*  Opposite  the  seventh  or 
sixth  cervical  vertebra,  the  duct  is  directed  outwards  to  the 
vein,  and  this  transverse  part  crosses  in  front  of  the  vertebral 
artery  and  vein,  the  thyroid  axis,  and  the  anterior  scalenus 
muscle  and  phrenic  nerve ;  and  beneath  the  internal  jugidar 
vein  and  pneuroo-gastric  nerve,  but  separated  from  the  sa\h 
clavian  artery  by  the  scalenus  muscle.  The  arch  that  it  fonns 
is  placed  higher  than  that  of  the  subclavian,  but  bdow  the  arch 
of  the  inferior  th3rroid  artery.  The  duct  is  frequently  divided 
into  many  portions  before  entering  the  vein. 
Brachial  Take  ucxt  the  brachial  plexus  described  on  the  other  side, 
^^""''  and  then  the  difference  between  the  left  and  right  commoo 

carotid  arteries. 
Common  The  left  common  carotid  artery  differs  from  the  right,  in  com- 
Arter''^  mencing  in  the  thorax,  as  a  single  vessel,  from  the  aroh  of  the 
^^^'  aorta,  whilst  the  vessel  of  the  right  side  begins  in  the  bifurca- 
tion  of  the  brachio-cephalic  trunk,  into  carotid  and  subdaviao, 
opposite  the  sterno-clavicular  articulation.  It  is  therefore  longer 
than  the  right,  lies  deeper  in  the  chest,  and  ascends  almost 
vertically  from  it  to  reach  the  sterno*clavicu1ar  articulation; 
the  portion  of  the  artery,  between  its  origin  and  the  upper  part 
of  the  sternum,  has  relations  different  from  the  vessel  of  the 
right  side,  but  above  this  they  are  the  same.  In  front  of  the 
carotid  is  the  sternum,  with  the  origins  of  the  sternal  miisdcs, 
but  these  are  not  close  to  the  artery';  and  in  the  thorax  it  is 
crossed  by  the  left  brachio-cephalic  vein.  The  artery  lies  on 
the  trachea  which  it  crosses  to  reach  its  left  side,  ana  beneath 
it,  above  l^is,  but  not  usually  in  contact  with  it,  is  the  thoracic 
duct;  to  the  inner  side  of  the  carotid  is  the  tracheal  and  to  the 

*  The  duct  should  be  injected  from  the  tboraiL  or  sbdoi9s». 
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outer,  the  subclavian  artery  which  is  nearly  parallel  to  it>  bat 
utuated  deeper  in  the  neck*  The  jugular  vein  and  the  pneumo- 
gastric  nerve  lie  to  the  outer  side  of  the  vessel,  but  nearer  to  it 
than  on  the  right  side,  because  the  trunk  of  the  left  carotid  is 
not  directed  so  obliquely  inwards,  inasmuch  as  it  arises  from  the 
arch  much  nearer  in  a  line  with  the  side  of  the  neck  which  it 
supplies. 

The  description  of  the  right  side  will  serve  for  the  remainder 
of  the  relations  of  the  common  carotid  artery;  and  after  the 
common  carotid  continue  with  the  anatomy  of  the  thyroid 
body,  and  the  relative  anatomy  of  the  trachea  and  oesophagus  in 
the  neck,  as  described  below. 

The  thyroid  body<,  whose  use  is  unknown,  is  a  reddish,  glandu*  Thjroid 
lar-looking  organ,  situated  on  the  sides  of  the  larynx  and  upper  ^^' 
part  of  the  trachea.    It  consists  <^  two  lateral  portions  or  lobes  Lobes. 
united  together  by  a  transverse  portion  —  the  isthmus  —  which  itthmui. 
extends  across  tne  upper  part  of  the  tradiea  over  its  two  or 
three  first  rings,  and  is  very  variable  in  size  and  shape.    Each  Rcu- 
lobe  is  conical  in  form,  the  apex,  above,  reaches  as  high  as  the  ^^^ 
thyroid  cartilage  and  lies  between  this  and  the  common  carotid 
artery  ;  the  base,  below,  is  contiguous  to  the  sixth  ring  of  the 
trachea,  and  it  separates  also  the  artery  from  this  tube ;  its  sur- 
&ce  is  convex  and  projects  forwards  by  the  side  of  the  larynx 
and  trachea,  as  well  as  backwards  towards  the  spine,  so  as  to 
come  into  contact  with  the  carotid  artery,  jugular  vein,  and 
accompanying  nerves,  which  it  conceals  more  or  less,  according 
to  its  size  ;  and  it  is  covered  by  the  omo-hyoid,  stemo-hyoid, 
and  thyroid  muscles,  the  latter  being  in  close  contact  with  it, 
and  stretched  laterally  by  the  projecting  gland  beneath.   On  the 
side  next  the  isthmus  each  lobe  is  hollowed  out,  and  in  contact 
with  the  thjrroid  and  cricoid  cartilages,  the  upper  part  of  the 
trachea  with  the  lower  portion  of  the  pharynx,  and,  on  the 
}efi  aide,  with  the  projectmg  oesophagus.     From  the  upper  part 
of  the  thyroid  body  a  process  — *  the  p^framid  —  ascends  to  be  pyra. 
connected  to  the  os  hyoides  or  to  the  thyro-hyoid  membrane ;  "^^' 
this  structure  is  sometimes  only  fibrous,  at  others,  it  resembles 
the  structure  of  the  thyroid  body,  and  it  is  described,  by  Soem* 
mering,  as  a  muscle  —  the  lewiior  glanduUs  ihyreoidece  —  which 
is  attached  above  to  the  os  hyoides,  and  below  to  the  gland.  The  simc. 
thyroid  body  is  of  a  brownish  red  or  purple  hue,  its  size  is  larger  ^^^ 
in  women  than  in  men,  and  when  it  is  much  increased  in  volume, 
it  presses  on  the  trachea,  and  the  vessels  on  each  side ;  it  is 
composed  of  a  spongy  texture,  the  cells  of  which  communicate 
together,   and  contain  a  viscid  yellowish  fluid  :    the  intimate 
structure  aifll  the  uses  of  this  body  are  not  ascertained,  though 
it  has  some  resemblance  to  other  glands,  in  being  formed  of  small 
lobules  connected  into  larger  lobes  by  an  enveloping  cellular 
tissue  destitute  of  adipose  matter,  but  no  excretory  tube  has 
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vcMeii.  hitherto  been  found  to  conveJrtAntayrtthe  fldid'ilrcoDtaiis^  >  1%8 
arteries  that  this  body  reoesviesare  four  in  munbefy  tw«  on^seli 
side ;  they  are  named  thyroid^  the  eup^ior  «oniii^  from-lto 
carotid,  and  the  ■  infiirkor  chyreid'  from  the  suboiaviaA :  ^theie 
divide  into  many  branohes  for  its  sopplyvand  eaastDinase very 
Vcini.  freely  together.  The  veins  are  also  very  numerous,  there  beinif 
a  superior,  middle,  and  inferior  thyroid  for  eaeh  side  r  the 
superior  and  middle  veiiis  have  be^  sten  to  opten  into  the 
internal  jugular  vein  •  on  eaoh  «ide ;  and  -■  fhe  inferior  -tbjroUl 
veins  leave  the  lower  part  of  the  (hynrid  body,- tlesoend  oft  tto 
trachea  beneath  the  sterno*tliycoid  masdes,  and  by  ^ir  mioo 
and  anastomosis  form;  a  plexua  in  front  of  tho  trachea.  From 
the  lower  part  of  the  plexus  issue  the  right  and  the  left  infeiior 
thyroid  vem,  the  former  opens  intO'  the  superior  cava  near  its 
commencement^  and  •  the  latter  into  -the-  left  hradiio<oe|thdic 
vein.  -;.':,.'. 

nriA-         The  tnuhea^  or  air  tnbe  for  the  lung8>  continaous  abotevitl^ 
ii;;!]*'''  the  larynx,  ends*  below  in  the  thorax  by  dividing*  into  a -brands 
i!nho^'  for  each  lung.     It  is  an  almost  cyiindrieal  tube,  gituated  to  ^ 
Neck,    middle  line,  and  extenided  from  the'fifVh  cerricaU  to  the  thM 
dorsal  vertebra ;  it  is alwaysopen 'Or  pernens,  by reasdn «f itt 
cartilaginous  rings,  and  it  is  verjrmmrteable.  '  In  firottt«fthe 
trachea  are  the  sterno*thyroid  muscles,  which  leave  an  inte^ 
in  the  middle  line,  and  by  means  c^this  tliedeep  cervical  fiucii 
comes  into  cootaot  witli  its:  surfiwe;  tlie  beackw^cefihaiie'aid 
lefl  carotid  arteriesiie  on  thetrachea  near  the  topi^f  the  sttmunv 
above  this  is  the  plexu8<of  the  inferior  thyroid  <veina,  dad  near 

the  larynx,  the  isthmva-  of  the  >lih3rvoid  (body  crosses  iti    1^ 
tube  lies  on  the*  <)esopbaignB>>and  partly  to 'tlte-treeonrent  nerves 
that  lie  between  it  aad.  the'  cesophagua.    Oa:  eaoh:  nde  is  d» 
thyroid  body  and  the  common  -  carotid  acterieSL      Thepatt  of 
the  trachea  that  tomclies  the  cesophagus  wants  the  carSilaginofB 
rings,  and  is  flat  and  muitcular.  ^       >        <,'       '  .  i^       i< 
Rcia-        '^^he  (BSopiuiguB^  named  from  its  use,  is  a  muscular  cyliodntfl 
ti)T(£«o.^"^^  between  the  pharynx  and  stoknaoh;'  it  eemmenoes  aboyt) 
i>hagui.  as  the  trachea,  opposite  the  fifth  cervical  vertebrb^  amiit<  joio^ 
the  stomach  opposite  the  tenth*     This  tube  eitends  tbrougti 
part  of  the  neck  and  throu^  the  thorax*  oooupyingibr  tbei*^^ 
part  the  middle  'line  of  the  body,  bat  in  some  pafta  of  its^coitrae 
it  slightly  prefects  to  one  side  or  the«other ;  thus,. in  lhe*lt«er 
part  of  the  neck  it  inclines  tO' the  left  of  the  tcaohtea  bndvectebril 
column,  and  in^  the  tborax  it)  chaoges  also  its  ;poaitienv  but  tbM 
will  be  verified  wkh.  the  dissection  of  this  cavity--  Jn^firedtot 
the  oesophagus  is  the  trachea,  but  in  the  lower  past  4>ftlw;teckt 
on  the  left  side,  it  prdj.ect«  beyond  the  tracheat  and  comcttliQt^ 
contact  with  the  thyroid  bo^yi  the  flterBOt-thyroid*  muscle,  and 
the  inferior  thyroid  artery.  •  It  lies  on  the  ]ongu»>  colic  musd^ 
and  the  vertebral  column.   On  eaeb  aide  are  the  conanon^carotK' 
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arlenesr  the  iirpainiiil]^  of  the  left  being  greatest,  because  of  the 
posiUoA  of  the  tube  of  the  oosophagus  on  the  left  side ;  it  is 
emsed  also  bj  the  iaferior  thyfoid  arteries,  and  by  the  right 
neunrent  nerve^  but  the  left  is  placed  in  front  of  it.  The 
thofactc  duct  is  in  contact  with  its  left  side  in  the  lower  part  of 
tbe  neck. 

Use  the  descciption  of  the  right  side  to  dissect  the  cervical 
plexu%  the  trunk  of  the  external  c«*otid  artery,  and  some  of 
Hs  branches:;  hut  when  tlie  dissector  has  proceeded  as  far  as  to 
the  dissection  of  the<  ptei^gCHinaaillary  region  (p.  184.)  he  must 
ttaae  sltagether  to  take  nt  as  «  guide,  since  to  follow  the  same 
ttdef  would  destroy  'the  anatomy  of  parts  specially  left  to  be 
eaEsinioed* 

Conttnae  with  the  dissection  of  the  recurrent  nerve  of  thoDisieo 
ieft  sidcr  and  also  with  the  middle  and  inferior  cervical  ganglia/^^°' 
snd  their  branches.  Much  the  same  dissection  is  to  be  made 
88  OQ  the  other  aide;  remove- the  carotid  arteries  by  cutting 
acroM  the  common  carotid  in  the  lower  part  of  the  neck,  and 
the  external  and  internal  where  they  are  crossed  by  the  digastric 
tDuicIOi  In  takiiig  away  the  portion  of  the  artery,  be  careful  of 
^  nerves  of  the-  sympathetic  which  lie  behind  it.  Take  away 
the  apper  part  «f  the  sternum^  clavicle,  and  part  of  the  first  rib, 
1^  sawing  through  the  latter  about  its  middle,  the  same  rib  <»i 
the  right  side  having  been  sawn  through,  and  set  aside  these 
P^tioais  of  bone  €ar  ike  examination  of  the  stemo-clavicular 
srticttlation  e  divide  the  subclavian  artery  to  see  the  inferior 
cenrical.  ganglion  on  the  neck  of  the  first  rib ;  the  middle 
ganglion  is  Sovmd  od  or  near  the  inferior  thyroid  artery,  beneath 
the  great  ipesseis;  and  the  recurrent  lies  between  the  tradiea 
sixi  {Esophagus  after  it  has  turned  round  the  arch  of  the  aorta. 

The  if^erior  laryngeal  or  recurrent  nerve  of  the  left  side  arises  Recur- 
^om  the  pneumoi^stric  in  the  thorax,  opposite  the  arch  of  ^^^^e 
the  aorta  which  it  turns  round ;  it  then  ascends  to  the  larynx 
between  the  trachea  and  oesojAagus,  parallel  to  the  subclavian 
artery,  and  crosses  beneath  the  common  carotid,  and  the  in- 
ferior thyroid  arteries ;  opposite  the  cricoid  cartilage,  the  nerve 
eaters  into  the  larynx  \y  passing  beneath  the  side  of  the 
thyroid  cartilage,  and  the  lower  bor&r  of  the  inferior  constrictor 
Biusde.  This  nerve  lies  altogether  in  front  of  the  cesophagus, 
and  therelbre  anterior  to  the  one  of  the  rieht  side.  When  it 
turns  round  the  arch,  and  even  whilst  it  lies  on  the  trachea 
below,  it  gives  numerous  filaments  to  the  cardiac  plexus ;  it  gives, 
in  like  manner  with  the  right,  branches  to  the  trachea,  oesophagus, 
snd  iDferioT'Coiistrietor  muscle. 

The  >  middle  and  inferior  eervical  gaogHa  of  the  sympathetic 
are  so 'Similar  to  the  same  ganglia  of  the  right  side,  that  -the 
same  deseription  is  sufficient.  (Refer  to  page  223w)  The  cardiac 
heaoBh«i«are>sligl]tly!>differeDt*  • 
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Left  The  superior  cardiac  nerve  of  this  side  descends  beneath  the 

ca^uc^  great  vessels,  and  as  it  enters  the  thorax  lies  between  the  carotid 
Nerve,   mid  subclavian  arteries,  and  parallel  to  them,  instead  of  crossing 

the  subclavian  at  right  angles.     In  the  thorax  it  passes  over  the 

arch  to  join  the  superficial  cardiac  ganglion. 
Left  Tlie  middle  cardiac  nerve  is  joined  by  many  filaments  that 

carl^ifc  d^c^>^<^  to  i^  fuyoi  the  middle  gan^ion,  it  commonly  jmns  the 

inferior  cardiac  nerve  and  passes  beneath  the  subclavian,  then 

along  its  outer  side,  and  ends  in  the  deep  cardiac  plexus. 
Left  The  inferior  cardiac^  on  this  side,  is  small,  it  is  frequently 

can[i^  united  with  the  middle,  and  enters  the  cardiac  plexus ;  it  joins 

with  the  recurrent  nerve. 
Cardiac       The  lowcr  cardioc  branch  of  the  pneunuhgastric  resembles  the 
pneut    right  in  its  origin  above  the  end  of  the  clavicle,  but  it  ent&s 
mo.gas-  the  chest  by  the  side  of  the  carotid,  and  passes  over  die  arch 

of  the  aorta  to  join  the  superficial  cardiac  ganglion. 


DISSECTION   OP   THE   PHARYNX. 

DiBiec-  To  separate  the  pharynx  in  order  to  dissect  it,  cut  throogh 
tioQ.  t[|3  trachea  and  oesophagus,  opposite  the  first  rib,  if  this  has 
not  been  done  by  the  dissectors  of  the  thorax.  The  pneumo- 
gastric  and  sympathetic  nerves  are  to  be  divided  about  the 
middle  of  the  neck,  and,  with  the  internal  carotid  and  ninth 
nerve  of  the  left  side,  they  are  to  be  carried  forwards  with  the 
pharynx,  so  that  they  may  remain  connected  to  this  part  aAer 
it  is  removed  :  separate  these  parts  from  the  spine  as  fiir  as  to 
the  base  of  the  skull.  Instead  of  sawing  vertically  through 
the  base  of  the  skull,  by  which  proceeding  the  pneumo-gastric 
and  sympathetic  nerves  and  the  internal  carotid  are  removed 
from  the  pharynx,  and  the  ear,  portio  dura,  and  chorda  tympani 
nerves  destroyed,  —  the  pharynx,  and  that  part  of  the  skull  to 
which  it  is  connected,  are  to  be  separated  from  the  portion  to 
which  the  spine  is  articulated,  so  as  to  leave  entire  the  anatomy 
of  both.  To  do  this,  saw  vertically  through  the  lefb  side  of  the 
skull,  in  the  depression  for  the  lateral  sinus,  dose  behind  the 
mastoid  process  of  the  temporal  bone,  as  far  as  to  the  foramen 
lacerum  jugulare ;  this  will  leave  untouched  the  margin  of  the 
foramen  magnum  and  the  articulation  of  the  atlas  with  the  first 
vertebra :  on  the  right  side  this  will  not  be  required,  as  the  bone 
is  taken  away  in  the  dissection  of  the  eighth  nerve.  From  the 
extremity  of  the  incision  on  the  left  side,  cut  forwards  with  a 
chisel,  throuffh  the  occipital  bone  —  in  a  line  internal  to  the 
foramen  jugulare  and  inferior  petrosal  sinus  —  to  the  centre  of 
the  basilar  process  of  this  bone ;  this  leaves  undisturbed  the 
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ei^th  nerve  in  its  foramen;  on  the  other  side,  if  it  is  necessary^ 
the  chisel  may  pasa  along  the  line  of  union  of  the  occipital 
booe  and  the  petrous  portion  of  the  temporal.     Turn  upwards, 
DOW,  the  base  of  tlie  skull,  and  support  the  basilar  process  of 
the  occipital  bone  on  a  block  in  contact  with  its  inner  surface ; 
seek,  on  the  under  surface  of  the  basilar  process,  for  the  line  of 
separation  between  the  attachment  of  the  pharynx  and  the 
mutcles  of  the  spine,  and  cut  through  the  bone  at  this  part  with 
a  small  Hey's  saw  or  with  a  chisel :  the  pharynx,  with  its  con- 
tiguous nenres  and  vessels,  and  the  anterior  part  of  the  skull 
are  now  taken  away  in  one  piece ;  and  the  posterior  part  of  the 
skull  with  the  spine  articulated  to  it  in  another.     The  anterior 
portion  is  to  be  first  dissected,  but  the  posterior  must  be  pre- 
served for  an  after  examination.*     Fill  the  pharynx  with  cotton 
wool  or  hair,  both  from  the  mouth  and  from  the  aperture  in  the 
(Esophagus ;  fasten  it  with  hooks  to  a  block,  with  the  pharynx 
pendent  and  towards  the  dissector.     Remove  a  thin  fascia  from 
the  muscles  on  the  right  side^  and  in  the  direction  of  their 
fibres  which  radiate  from  the  front  to  the  middle  line.     There 
are  three  constrictor  muscles, — a  superior,  middle,  and  inferior ; 
beneath  the  inferior  near  the  larynx  is  the  inferior  larjoigeal 
or  recurrent  nerve,  between  the  middle  and  inferior,  is   the 
superior  laryngeal  nerve,  and  between  the  middle  and  superior 
is  the  glosso*pbaryngeal  nerve  and  stylo-pharyngeus  muscle* 
On  the  left  side  the  nerves  mentioned  above,  as  well  as  the 
pbarp^neeal  plexus,  opposite  the  middle  constrictor,  are  to  be 
particularly  dissected;  another  view  of  the  eighth  nerve  issuing 
from  its  foramen,  and  of  the  branches  given  off  by  it  and  the 
ninth  and  sympathetic  nerves,  will  be  obtained  by  detaching  the 
digastric  muscle,  the  styloid  process  and  its  muscles,  and  by 
remoTusg  some  cellular  membrane.     The  region  beneath  the 
base  of  the  jaw  may  be  again  examined,  without  sawing  the 
bone;  or  the  glosso-pharyngeal  nerve  may  be   dissected,  on- 
wards,  to  its  position  beneath  the  hyo-glossus,  by  cutting  through 
the  mylo-hyoid  muscle,   and  turning  aside  the  submaxillary 
gland.    As  the  different  muscles  and  nerves  are  brought  into 
view,  the  dissector  should  turn  to  the  description  already  given 
of  them,  —  since  a  view  of  them,  under  different  circumstances, 
gives  a  clearer  conception  of  their  relations  and  anatomy. 

The  pharynx  is  the  upper  dilated  portion  of  the  tube  of  the  Pha- 
oesophagus,  and  by  means  of  it  the  mouth  and  nose  communi-  '^'' ' 
cate  with  the  cavities  of  the  stomach  and  lungs.     Its  extent  is 
from  the  base  of  the  skull  to  opposite  the  fifth  cervical  vertebra 
or  cricoid  cartilage  of  the  larynx,  and  it  ends  at  this  point  by 
becoming  contracted  and  joining  the  oesophagus;  it  is  fixed 

^  It  is  advantageous  to  wrap  this,  as  well  as  the  sterno-clavicular  articu- 
lation and  portion  of  the  temporal  bone,  in  calico  moistened  with  a  solution 
of  bichloride  of  mercury. 
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in  its  position,,  by  its  attadiment  sboyutt  on  fecbtiaid^  to  tbe 
basilar  proeefis  of  the  oocipital  bone  to  the  petrona  portioQ  of 
the  temporal,  to  tlie  internal  pterygoid  plate  of  the  B^henoiil} 
below  and  in  front  of  tliis,  to  Uie  pterygo-maxillary  .li|^ment» 
to  the  posterior  part  of  the  mylo<nyoiid  ridge  of  the  inferior 
maxillary  bone,  and  to  the  side  of  the  toogue ;  and  ia  (rent  it  il 
fixed  to  the  os  hyoides  and  sides  of  the  larynx.    The  shape  of 
the  pharynx  is  conical,  the  base  above  and  the  apex  belov.   It 
is  situated  behind  the  nose,  mouth,  and  larynx,  which  open  into 
it;  and  it  is  placed  in  front  of  the  vertebral  column,  loogu^ 
colli,  and  rectus  capitis  anticus  major  muscles,  some  oellulw 
membrane  only,  intervening.    On  each  side  are  the  styloid  pro* 
cess  and  muscles,  with  the  parotid  gland,  the  carotid  art«fiesi 
•<— the  internal  nearer  than  the  external,  •— the  internal  jugultf 
vein,  and  the  eighth,  ninth,  and  sympathetic  nerves  with  their 
branches;  more  anteriorly  still  the  angle.of  the  jaw  and  ioteniil 
pterygoid  muscle  project  over  its  upper  part,  but  they. are  sepi^ 
rated  by  an  interval  filled  with  cellular  membrane:  in.thelewtf 
part  of  the  pharynx  the  common  carotid  artery,  jugular  veiB» 
and  thyroid  body  are  on  each  side*    The  bag  of  tlie  phaz^rDS 
is  formed  by  the  three  thin  constrictor  muscles,  and  they  aie  m 
arranged,  that  the  upper  fibres  of  tlie  inferior  musde  socwi 
externally,  higher  than  the  lower  border  of  the  nuddte  eon* 
Btrictor;  and  the  upper  fibres  of  the  middle  constrictor  etm&y 
in  the  same  manner,  the  lower  of  the  superior  muscle.   1^ 
upper  and  posterior  part  of  the  bag  is  oomplet«d  by  ^^ 
neurotic  ^pcpansion  which  is  fixed  to  the  ocoipkal  and.tenipofw 
bonesy  and  degenerates  into  cellular  meikibraneaatt  destfews. 
Xiir«rUnr      The.  iM^erior  eonstrictcr  musoUt  the  hmesl  and  jnost  miper^ 
ftril^or  Acial  of  the  three  musoles  of  the  pharynX)  hecauae  of  ftbetr 
Muicie.  imbricated; arrangement^  urises^  by  a  fleshy  process,  ftpia  <^ 
Origin,  ^j^^  ^p  ^j^^  cricoid  Cartilage  between  the  attachment  (tf  ^ 
crico^tlYyroid  in. front,  and  the  crico^acytssnoideus  poati(us  be* 
bind;  from  the  oblique  ridge  on  the  side  of  the  thyroid  certiisg^) 
to  which  the  sterno-^thyroid  and  thyro-hyoid  musoles  a^^^^ 
and  also  ftom  the  side  of  the  cartilage  behind.this  ridge*   The 
<9rigin  is  smSill,  when  compared  with  the  insertion ;  for.  tbe  6faR$ 
radiate  to  the  middie  line,  the  in&ridr  being  nearly  sficaigbV^ 
superior  ascending  high  above  the  lower  fibres  of  thefoidd^ 
eoDstcictor,  and  the  central  ones  being  intermediate  ibetaiven  ^ 
inm"    two,  and  they  are  all  in$eried  into  the  raph6  of  the  >  middle  lii^ 


^;,  behifid.  The  cutaneous  surface  of  th6  muacle  is^cotefed  bj  tbe 
uoofl.  sternO' thyroid  muscle,  by  the  thyroid  body,  tsentmoo  ciirot^ 
artery,  and  jugular,  vehi ;  andy  posteriorly^'  it* is  in  contact wiin 
.the  muscles  of  the  spine.  The  inner  surface  is  oovcred.bjrtj^ 
liniDig  membrane  of  the  pharynx.  The  lower  border  is  strsi^ 
and  marks  the  line  of  division  between  the  closophagas  v 
,'pharynx,  and  near  the  attaohtnent  of  the  muscle itOi.^4tf]^> 
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tiiis  iiiiferidr  laryngeal  iierre  crcwiet  beneath  this  border  r  thor 
upper  bonderyoMique^'ov^HapB  the  niiddle  comstrietar^  and  ts* 
croBsed  by  the  tuperknr  laryngeal. nerve  and  aitery  wkkb  entec! 
tbelarnix.  .,        «    .(] 

The'  itttciife  c&netriokfr  museie^  situated  deeper  than  the  in^J  Middle 
ferfor,  is  conical  in  itope^  the  apex  in  fVont  and  the  base  at  i^^truior 
middle  line  behind.    The  fibres  arise  from  the  great  cofnao^Muscte. 
the  OS  byoides*  from  the  small  comu  and  stylo-hyoid  ligament^' ^"'^°* 
joining  with  fibres  of  the  genio-hyo^glossus  niu8cle>  but  the 
lin^m  artery  separates  this  attachment  from  the  hyo-glossutt 
muscle  which  should  be  divided  to  see  it ;  firom  this  origin  the 
fibres  diverge  backwards,  the  superior  passing  obliquely  apwania 
to  end  in  the  aponeurosis  of  attachment  of  the  pharynx,  -the 
iolerior  downwards  beneath  the  lower  constrictor,  and  the  middle 
almost  transversely  backwards  to  be  inserted  with  the  rest  into  in«er. 
the  rijpk^  in  the  middle  Hne.    In  contact,  externally,  with  th^  ^^^ 
side  ik  the  musele,  are  the  carotid  arteriea^  jugular  vein-  and  tion*. 
aecompakiying  nerves^  and'  the  lingual  artery  and  hypoglosad 
nerve  Ifie  on  it  for  a  short  distance.    The  inner  surface  of  th^ 
muscle  is  covered  by  mucous  membrane*     The  upper  border  is 
separated  from  the  superior  constrictor  by  the  stylo^pliaryngeus 
muscle  and'glosso-phaiyngeal  nerv«i;  and  thest^eriar  lar^ngod 
nerre  ts  between  the  lower  border  and  the  inferior  constrictor;  t 

The  anatomy  of  the  stylo^pharyngeus  muscle  may  be  repeated 
an  thisside^  '  >■  .  .    i  >. .-.    ni>    .1 

The  smeH^*  amsirietar  musck  is  tho  least  marked  of  the  superior 
tbreer  and  it  difiers  firom  the  rest  in  its  shape,  for»  ahhongh  the  .^r-^^or 
fibres  are  direoted  backwards^  the  nrasde  does  not  retain  the  Miucie. 
cooieal  farm.    The  origin  of  the  muscle  is  from  the  lower  third  Ofigtu. 
of  the  inner  sarfaee  of  the  internal  pterygoid  plat^;  from  ^  its 
hamalar  prooess»  and  firom  the  lower  part  of  the  tubetvstty^ef       '^ 
the  palate  bone;  from  the  pteryg>a*maxiUary  ligament  which 
^;rres  ttClaohment  in^  front  to  the  buccinator  muscle,  and  behind 
ta  this  mu8de>'and  this  will  be  exposed  by  dividing  theinternsA 
pterygoid  on  the  right  side ;  from  the  posterior  part  i^  th6 
niylo-hyoid  -ridge  behind  the  attachment  of  the  mylo-hyoid 
nioscle',  sAsofl^  the  side  of  the  tongue,  the  fibres  joining 
those  of  the  byO'glossiMu  FVom  these  numerous  poibts  of  origin 
the  fibres  pass  backwards;  the  superior  ascend,  ^mring  an  arch 
below  the>skoii,  to  be  inserted  into  the  fibrous  membrane 'th«tiiiier. 
attaches  the' ^haryn^  to  the  petrous  portion'  of  the  temporal  ^*^**^ 
bone  and  base  or  the  skull,  and  the  others  ran  beneaAh  thte 
middle  constrictor  to  end  in  tlie  raphi  of  ^e  middle  line^  and 
some  also*  end  in  the:  aponeurosis.    The  outer  suH^e  of '  dse  Rei«- 
musele  19  in  dose^proxunity^  4>n  each  side,  to>the  internal  carotid  ^^^^ 
artevy  and  Jugular  vein»   the  e^hti%  ninth>  and  syanpathetib 
nerveSr  wHh^heir  branches,  the  stvloid  process  and  it^  muscles, 
the  Inlt^llal' 'pterygoid  muscle  which  is  in  cotttaci  witlv  it  at  its 
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insertion,  but,  as  the  pterygoid  is  directed  downwards  and  out- 
wards to  the  angle  of  the  jaw^  an  intenral  is  afterwards  left 
between  them  ;  still  farther  back,  this  surface  is  partly  corered 
by  the  middle  constrictor,  and  it  is  in  contact  with  the  musda 
of  the  spine.     Above  the  arched  border  of  the  fibres  passing 
backwards  from  the  pterygoid  plate  to  the  aponeurosis  of  attadi* 
ment,  are  seen  the  small  levator  and   tensor  palati  muscles, 
which  arise  external  to  the  cavity  of  the  pharynx,  and  enter  it 
at  this  spot.     Beneath  the  basilar  process,  near  the  middle  line 
behind,  the  aponeurosis  is  uncovered  by  muscular  fibres  in  a 
small  space,  —  the  sinus  of  Morgagni.     The  inner  surface  of 
the  muscle  is  lined  by  the  mucous  membrane,  and  by  the  pro- 
longation of  the  aponeurosis.    The  lower  border  is  overlaid  by 
the  middle  constrictor,  but  separated  from  it,  in  front,  by  tbe 
stylo-pharyngeus  muscle  and  glosso-pharyngeal  nerve. 
Aponeu-      The  aponeurosis  of  aUachmenty  which  connects  the  pharjox^ 
Atuch.  posteriorly,  to  the  base  of  the  skull,  and  completes  its  cavitj 
ment.     behind,  is  connected  in  the  centre  to  the  basilar  process  of  the 
occipital  bone,  and  laterally  to  the  petrous  portion  of  the  tem- 
poral, and  to  the  Eustachian  tube  ;  the  strongest  fibres  are  fixed 
to  the  point  of  the  petrous  portion  of  the  temporal  bone,  and  to 
the  basilar  process  of  the  occipital,  and  the  muscular  fibres  of 
the  constrictor  end  on  this  membrane.     The  aponeurosis  joins, 
above,  with  the  periosteum,  and,  below,  it  is  thin  and  ceUuIar, 
and  extends  between  the  mucous  and  the  muscular  portion  of 
the  pharynx. 
Pharyn-      The  pharyngeal  plexus  ofnerveSy  dissected  on  the  lefl  side  of 
^xui.  the  pharynx,  consists  of  an  interlacement  of  branches  ftom  tbe 
pharyngeal  branch  of  the  pneumo-gastric,  from  the  external 
laryngeal  branch  of  the  same  nerve,  from  the  glosso-pharyngeal 
nerve,  and  from  the  superior  cervical  ganglion  of  Uie  sympa- 
thetic.    It  IS  situated  on  the  lateral  part  of  the  posterior  sur- 
face of  the   pharynx,   and   opposite  the    middle  constrictor; 
numerous  filaments  are  given  off  from  it,  in  different  directions, 
to  supply  the  muscles  and  mucous  membrane  of  the  larynx; 
small  branches  of  the  pharyngeal  artery  accompany  these  nerfei 
to  the  pharynx. 
Diisec-       Open  the  pharynx  by  a  vertical  incision,  behind,  along  the 
tion.      centre,  remove  from  it  the  cotton  wool  or  the  hair,  and  rostefl 
back  the  sides  of  the  tube ;  a  better  view  of  the  upper  part  is 
obtained  by  dividing  the  occipital  attachment,     llie  following 
are  the  objects  to  be  noticed  in  the  interior  of  tbe  phaiynx; 
beginning  above,  the  openings  of  the  nares,  separated  b^  the 
septum  nasi ;  on  each  side  of  this,  and  rather  behind  it,  is  the 
trumpet^shaped  aperture  of  the  Eustachian  tube  *  ;  and  below  it, 
is  the  moveable  curtain  of  the  soft  palate,  which  partly  doses 

*  The  dissector  may  practise  passing  a  bent  probe  along  the  floor  of  the 
noM  into  the  aperture  of  this  tube. 
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the  large  aperture  of  the  mouth.  The  opening  between  the 
mouth  and  pharynx  is  named  the  isthmus  of  the  &ucesy  and  on 
each  side  is  a  collection  of  mucous  follicles  —  the  tonsil^ 
situated  betfreen  two  prominent  folds  of  mucous  membrane, 
or  the  pillars  of  the  sou  palate,  which  descend  from  this  struc- 
ture to  the  side  of  the  tongue  and  the  pharynx.  The  aperture 
into  the  larynx  is  the  next  in  order  below  the  mouth ;  and  close 
in  front  of  it  is  the  epiglottis,  to  which  are  attached,  in  front, 
three  folds  of  the  mucous  membrane,  which  connect  it  to  the 
tongue.  The  aperture  into  the  oesophagus,  below,  is  the  last 
opening  into  the  pharynx. 

The  posterior  openings  of  ike  nostrils  into  the  pharynx  are  two  open,  a 
in  number,  and  they  are  separated  from  each  oUier  by  theo'f?he 
septum  of  the  nose,  which  extends  backwards  to  the  posterior  Noitriii. 
part  of  the  bony  portion  of  the  roof  of  the  mouth.     Each  aper- 
ture is  oval  in  shape,  its  longest  measurement  being  from  above 
downwards,  and  it  is  formed  by  the  osseous  parts  that  bound  it 
in  the  dried  skull,  covered  by  mucous  membrane  ;  thus  above  is 
the  body  of  the  sphenoid  bone,  below  the  palate  plate  of  the 
palate  bone,  internally  the  vomer,  and  externally  the  internal 
pterygoid  plate. 

The  velum  pendulum  palatif  or  sofl  palate,  is  a  square-shaped  soft' 
moveable  part,  attached  to  the  posterior  margin  of  the  hard  ^'^^ 
palate,  and  it  increases  the  surface  of  the  roof  of  the  mouth.    It 
is  suspended  almost  vertically  above  and  behind  the  isthmus  of 
the  fkuceSf  the  aperture  of  which  it  can  entirely  close  when  it  is 
drawn  down,  and  during  deglutition  it  is  placed  horizontally, 
and  separates  the  upper  from  the  lower  portion  of  the  pharynx. 
By  the  position  of  the  sofl  palate,  the  anterior  surfkco  is  directed 
downwards  and  forwards,  and  is  continuous  with  the  roof  of  the 
mouth ;    the  posterior  looks,  in  the  opposite  direction,  to  the 
pharynx ;  both  surfaces  are  marked  by  a  line  which  indicates  the 
original  separation  into  two  lateral  halves.     The  upper  border 
is  fixed  to  the  posterior  margin  of  the  palate  plate  of  the  palate 
bone;  the  lower  is  free,  and  presents  in  the  middle  line  an 
elongated  pendulous  portion, —  the  uvula,  and  on  each  side  ofuvuu. 
this,  an  arched  part,  -—» the  half  arch  of  the  palate.     The  velum  Half 
consists  of  an  aponeurotic  portion  which  is  moved  in  different  ^'*^**** 
directions    by  muscles,   together  with   some  mucous  glands, 
vessels,  nerves,  and  cellular  membrane,  which  are  enveloped  by 
the  mucous  membrane. 

Raise  the  mucous  membrane  from  the  pharyngeal  surface  of  dumc- 
the  sofl  palate  to  expose  the  muscles ;  the  removal  of  it  from  ^^°"* 
the  uvula  must  be  done  carefully,  so  as  not  to  take  away  the 
pale  fibres  of  the  azygos  uvuIsb  muscle,  situated  in  the  centre, 
in  the  form  of  two  small  bands.  On  each  side  are  two  other 
muscles,  —  the  levator,  and  tensor  palati ;  the  former  only  is  now 
visible ;  but  to  see  the  tensor,  as  well  as  the  origin  of  the  levator, 
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take  away,  on  the  right  side»  Uie  portion  of  the  superior  coo^ 
stricter,  which  is  attached  to  the  internal  pterygoid  platen  0 
well  as  the  upper  attachment  of  the  pharynx,  on  tbos  sidt^  theiH 
by  removing  some  cellular  membrane,  it  will  be  foond  betiveea 
the  internal  pterygoid  plate  and  nuscle;  traoe  the  tepdoa  of 
the  muscle  round  the  hamular  process,  and  follow  it  into  the 
soft  palate  to  join  the  aponeurosis :  the  tendon  would  be  better 
seen  by  raising  the  mucous  membrane  from  the  front  of  the  soft 
palate.  The  Eustachian  tube  is  closely  united  to  these  moioles, 
and  should  have  the  mucous  membmne  removed  from  it;  this 
is  to  be  done  on  the  right  side,  if  it  should  not  be  too  nHidi 
injured,  because  some  nerves  may  be  destrojred  on  the  left. 
Aponeu.  The  aponeurosis  of  the  sofl  palate  is  a  white,  shining,  fibrous 
^^Je  structure,  fixed  above  to  the  hard  palate,  and  joined  bj  tbe 
Palate,    fibres  of  the  tendon  of  the  tensor  palati  $  it  beoones  thinner  tf 

it  descends  in  the  palate. 
LeTAtor      The  levator  paUxtiy  or  internal  peristaphyline  muscle^  sitosted 
Mu!de.  I^^l^  within  and  half  without  the  pharynx,  is  a  thick  romi^sh 
Origin,   muscle,  which  arises  from  the  under  surface  of  the  petroas  por* 
tion  of  the  temporal  bone,  between  its  apex  and  the  csroikl 
canal,  and  also  from  the  pharyngeal  or  under  susfiice  of  the 
Eustachian  tube.      The  fiAires  descend  vertically,  enter  ^ 
pharynx  above  the  curved  fibres  of  the  superior  constrictor,  sod 
continue  onwards,  between  this  musde  and  the  mucous  oob* 
branej  as  low  as  to  the  posterior  margin  of  the  hard  palate;  >^ 
this  spot  they  spread  outwards,  occupying  the  greater  part  « 
inser.    the  half  of  the  sofl  palate,  and  some  are  ineerM  into  the 
^^^      aponeurosis,  whilst  others  join  those  of  the  opposite  side  almig 
the  centre,  and  beneath  the  motor  or  azygos  uvolss  muic)& 
Reu.'     The  origin  of  the  muscle  is  external  to  the  pharynx,  and  it 
tiona.     enters  above  the  arched  fibres  of  the  superior  constriotor ;  it  > 
situated  behind  the  Eustachian  tube,  or  lies  on  it  in  tbepre' 
sent  position  of  die  subject    The  outer  surface  is  iu  contict 
with  the  fifth  nerve,  ana  superior  constrictor  muscle ;  the  iiuMr 
or  pharyngeal  is  contiguous  to  the  mucous  membrane,  bat,  at  its 
termination,  the  motor  uvulae  muscle  lies  on  it. 
Tensor       The  tensor  or  circumflexus  palaHy  or  external  pertstajphyliB^ 
Hwcie.  n^tisde,  like  the  precedmg,  consists  of  a  vertical  and  a  horiaoi^' 
tal  portion ;  the  muscle  is  much  thinner  than  the  levator,  and  ^ 
Origiu.  tendinous  by  its  deep  margin.     It  arises  from  tiie  scsphoio 
fossa  at  the  root  of  the  internal  pterygoid  plate,  from  tbeiufj 
face  of  the  sphenoid  bone  adjoining,  and  from  the- anterior  sop 
under  part  of  the  Eustachian  tube  which  crosses  ^^^*?J!| 
and  the  levator*    The  fibres  form  a  thin  ribond-like  band,  whicn 
is  situated  in  tiie  pterygoid  fossa,  between  the  intievnad  pterjf' 
^oid  plate  and  mutole,'Bnd  ctesteends  as>  far  a^  tsi  the  hi^c|^ 
process  of  bone,  tbait  terminates  foeldw  the  inteHMd  pterygo^ 
^e^ithfiimusole  saw  beeooMi  l;d6diiidu^tfirtttiitt^|rlM»T0ttVi 
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Uie  hamukur  protseaB^  to  vrhioh  it  is  bound  down  by  a  fibrbti^ 
membrane  provided  with  a  sjnioviat'  saC)  and  it  finalfy  ends  in  a 
wide  aponeurotic  expansion  wiiich  is  situated  deeper^  in  this 
positton,  than  any  of  the*  other  tnusoIeS)  is  attached^  above,  to  a  inwr- 
ridge  on  the  under  surface  of  the  palate  process  of  the  palate  ^^^* 
bonei  and  joins  also  the  aponeurosis  of  the  pahtte.    By  the  Reia- 
outer  surface,  it  is  in  contact  with  the  fiflh  nerve,  with  the  in-  ^^**^' 
teraal  pterygoid  musde^  and  with  a  small  branch  of  the  inferior 
palatine  artery  between  the  two  muscles ;  the  inner  or  pharyn« 
ge^l  surface  is  close  to  the  Eustachian  tube,  and  internal  ptery. 
gokl  plate.    As  the  tendon  passes  round  the  hamular  process  it 
is  thrown  into  folds* 

Tke  levator  or  aasy^at  uwim  museU  is  situated  in  the  middle  Levator 
line  o£  the  soft  palate^  and  extends  vertically  to  the  tip  of  the  mukTa 
ttTula*    It  consists  of  two  narrow  sKps  o^  muscular  fibres,  sepa- 
rated above  by  a  slight  interval,  and  fixed  to  the  spine  in  the  ongin. 
centre  ef  the  posterior  border  of  the  hard  palate ;  the  fibres  Tn«er- 
descend  to  end  in  the  tip  of  the  uvula.    This  muscle  is  the  Reii. 
nxMt  superficial  on  the  posterior  surface  of  the  soft  palate,  and,  ^<»** 
with  some  tnucous  glandi,  fiimw  the  uvula* 

The  Eustachuoi  tubef  more  distinctly  seen  by  removing  the  Eutu- 
ieisatop  palatT,  is  a  canaV  partly  osseons,  and  partly  cartilaginous  xuSe. 
and  menibranousy  by  which  the  air  in  the  cavity  of  the  tym« 
paumm '  comnuinieates  with  the  atmosphere^     The  osseous  part  oueoM 
of  the  canal,  to  be  seen  with  the  ear  or  in  a  dry  bone,  is  about  ^ 
three  fourthvof  anr  inch  in  length,  and  small  in  diameter;  but 
the  cariilagfinoHS  and  membranous  pari  external  to  the  slmll  is  cartiia. 
rather  longer  than  an  inch,  is  attached  above,  at  the  bas^  of  the  '^^^- 
tkvdli  to  the  inrmdar  nargiaof  a  bony  groove  fbrmed  by  the 
petrous  portion  of  the  temporal  bone,  and  the  spinous  process 
and  great' wing  of  the  sphenoid^  and  is  directed  oownwards  and 
tawavds  to  opepi  into  the  pharjrnx  by  a  iwide  trumpet-shaped 
aperture,  opposite  the  ianer  sutface  of  tlie- internal  pterygoid 
pUte,  and  rather  above  and  behind,  the  inferior  spongy  bone  Of 
the:  nasal  fi»ssa  of'  thO'  sasae  sidei    In  thisexient  this  part  Is 
firmly  connected  to*,  the  cartilage  placed  in  the  foramen  lAtel 
mm  basid  oraaii,  also  to  the  iatenial  pterygoid  plate,  whidi  it 
crosses  ;  it  ia  covered  by  mucous  membrane^  and  lies  between 
thetwo  long  muscles  of  the  palate,.  ^^  the  levator  being  placed 
onUsphar^mgeal  surface,  and  the  tensor  on  the  external' o^ 
cutaneous  side*  -  The  tube  is  formed  by  two  cartilaginous  platcfs 
uojtttd  above,  but  separated  below^  and  the  interval' bet weeh 
them  is  illed  by  a  fibrous  membrane  continued  back  to  the 
fittaehment  of  the  cartilage  to  the  teaspoiisl  bone,  the  internal 
pl«te^  inu^  the  largest  and  thickest^  projects  fihrthest  fbiwards, 
andibeingtdilatedy  bangs  over  the.  other,  and  forms  Uie  trumpet- 
ahaped  mouth*'    Its  cavity,  is.  angular,  since  it  is  fbrmed  by 
^hejuiilaipoBitifiii  of  two  flat  pieces  of  cartilage;  by  this^tube 
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the  mucous  membrane  of  the  pharynx  is  continued  into  the 
cavity  of  the  tympanum. 

Descending  from  the  sofl  palate  are  tv^o  prominent  folds  of 
the  mucous  membrane,  or  the  pillars  of  the  sofl  palate,  which 
bound,  before  and  behind,  the  tonsil ;  the  anterior  passes  to  the 
side  of  the  tongue  and  the  posterior  to  the  pharynx.  Raise  the 
mucous  membrane  from  these,  and  their  prominence  will  be 
seen  to  be  occasioned  by  muscular  fibres  contained  in  them,  — 
the  palato-glossus  muscle  occupying  the  anterior,  and  the  palato- 
pharyngeus  the  posterior  fold. 

The  pcdato-glossus  muscle  or  constrictor  isthmi  faucium  is  a 
small  fleshy  band  of  fibres,  extended  from  the  sofl  palate  to  the 
side  of  the  tongue.  Its  origin  above  is  united,  in  the  sofl  palate, 
with  the  palato- pharyngeus,  and,  at  its  insertion  into  the  side  of 
the  tongue,  the  fibres  are  mixed  with  those  of  the  stylo-glossus ; 
each  extremity  of  the  muscle  is  wider  than  the  centre.  The 
muscle  assists  to  form  on  each  side  the  isthmus  of  the  fauces,  it 
is  situated  in  firont  of  the  tonsil,  and  is  covered  only  by  mucous 
membrane. 

The  palaio-pharyngeus  mtisck^  forming  the  prominence  of  the 
posterior  pillar  of  the  velum,  is  expanded  above  in  a  muscular 
layer  in  the  sofl  palate  beneath  the  levator  palati ;  its  fibres 
are  mingled  below  with  the  muscles  of  the  posterior  part  of  the 
pharynx,  and  they  are  said  to  reach  the  posterior  border  of  the 
thyroid  cartilage.  It  bounds,  behind,  the  tonsil ;  it  is  covered 
by  mucous  membrane,  and  gives  rise  to  the  prommence  of  the 
posterior  pillar  of  the  sofl  palate. 

The  Umsil  is  a  collection  of  mucous  follicles^  situated  between 
the  pillars  of  the  sofl  palate,  above  the  side  of  the  tongue,  and 
below  the  velum.  The  aggregate  of  the  follicles  forms  a  body 
of  an  oval  shape,  but  very  variable  in  size ;  and  the  apertures 
of  the  follicles  are  generally  apparent  on  its  surface.  By  its 
outer  surface  the  tonsil  is  contiguous  to  the  superior  constrictor, 
and  external  to  this,  the  internal  pterygoid  muscle  and  angle  of 
the  jaw  are  opposite  to  it ;  posterior  to  it  is  the  internal  carotid 
artery,  as  this  lies  against  the  superior  constrictor,  and,  when 
the  tonsil  is  enlarged,  it  passes  backwards  far  enough  to  touds 
this  vessel. 

The  isthmus  faucium  is  the  opening  of  communication  between 
the  mouth  and  pharynx^  it  is  narrower  than  either  of  the  cavities 
between  which  it  is  placed,  and  its  size  depends  upon  the  posi- 
tion of  the  sofl  palate,  smce  it  can  be  entirely  closed  bj  the 
descent  of  tliis  structure  or  curtain.  The  aperture  is  bounded, 
below,  by  the  tongue ;  above,  by  the  lower  border  of  the  soft  pa- 
late, which  presents  the  uvula  in  the  centre,  and  a  half  arch  on 
each  side ;  and,  laterally,  by  the  anterior  pillar  of  the  velum,  con- 
taining the  constrictor  isthmi  faucium  muscle. 

The  €q)erture  of  the  larynx  is  below  the  isthmus  of  the  fikuces. 
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and  by  it  the  air  inspired,  either  by  the  mouth  or  nose,  passes  or  the 
to  the  lungs;  it  is  wide  in  front  at  the  epiglottis,  and  pointed  ^*''™^ 
behind  in  the  interval  between  the  arytaenoid  cartilages  of  the 
larynx.  The  sides  are  sloped  off  obliquely  downwards  and 
backwards,  and  are  formed  by  the  arytaeno-epiglottidean  folds 
of  mucous  membrane,  which  connect,  as  their  name  implies, 
the  arytaenoid  cartilages  to  the  epiglottis.  This  is  closed  by 
the  epiglottis.  ^ 

The  epiglottis,  placed  in  front  of  the  aperture  of  the  larynx  Epi- 
and  above  it,  is  a  leaf-shaped  portion  of  fibro-cartilage,  pointed  «***^- 
below  at  its  attachment  to  the  thyroid  cartilage  of  the  larynx 
and  rounded  and  expanded  above.    It  is  retained  at  a  distance 
from  die  aperture  it  is  intended  to  close,  by  means  of  folds  of 
mucous  membrane  which  attach  it  to  the  tongue,  in  order  that 
the  aperture  of  the  larynx  may  remain  open  for  the  passage  of 
the  air ;  for  it  is  only  durmg  deglutition,  when  the  larynx  is 
carried  upwards  and   forwards,  that  the  epiglottis  closes  the 
aperture.     The  folds  of  mucous  membrane  between  it  and  the 
tongue  are,  a  central  and  two  lateral ;  and  between  it  and  the 
arytaenoid  cartilages,  behind,  are  the  arytasnoid  folds  before 
seen. 

The  cpenmg  i^  the  cesophagusy  or  the  point  at  which  the  opening 
pharynx  end*  and  the  cesophagus  begins,  \s  opposite  the  cricoid  V^ 
cartilage  or  fifth  cervical  vertebra.     On  the  outer  surface,  the  p''*6"»- 
line  of  separation  is  marked  by  a  contraction  and  change  in  the 
direction  of  the  muscular  fibres ;  and  the  mucous  membrane  of 
the  inside  is  paler  in  the  oesophagus  than  in  the  larynx. 

The  mwxms  membrane  of  the  pharynx  is  continuous  with  that  Mucoui 
limng  the  cavities  of  the  mouth  and  nose,  it  descends  over  bJSi' 
the  palate  mclosing  numerous  small  follicles,  especially  in  the 
uvula,  and  on  each  side  it  dips  into  the  apertures  of  the  tonsil  • 
from  the  dorsum  of  the  tongue  it  is  continued  to  the  epiglottis 
and  forms  its  anterior  folds,  and  in  the  upper  part  of  the  pharynx 
it  is  prolonged  by  the  Eustochian  tube  into  the  cavity  of  the 
tympanum.  The  membrane  lines  the  pharynx,  forms  the  ary- 
taeno-epiglottidean folds  on  the  sides  of  the  aperture  of  the 
larynx,  and  sends  a  prolongation  into  the  larynx,  by  means  of 
its  opening,  to  line  this  tube  and  extend  into  its  divisions  in  the 
lunga ;  it  is  then  continued,  by  the  oesophagus,  into  the  stomach 
and  mtestmal  canal,  so  that  this  portion  of  the  mucous  mem- 
brane is  named  the  gastro-pulmonary,  because  of  its  lining  the 
lungs  and  digestive  organs.  The  mucous  membrane  is  thicker 
above  than  below,  and  ito  character,  near  the  different  apertures, 
approaches  much  to  that  lining  the  cavities ;  numerous  small 
follicles  are  situated  in  it  in  the  upper  part  of  the  pharynx.  An 
epithelium  is  still  found  to  cover  the  membrane,  and  is  con- 
tinued with  the  prolongations  sent  from  it  to  the  lungs  and 
stomacb* 
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the  mucous  membrane  of  the  pharynx  is  continued  into  the 
cavity  of  the  tympanum. 

Descending  from  the  sofl  palate  are  two  prominent  folds  of 
the  mucous  membrane,  or  the  pillars  of  the  sofl  palate,  which 
bound,  before  and  behind^  the  tonsil ;  the  anterior  passes  to  the 
side  of  the  tongue  and  the  posterior  to  the  pharynx.  Raise  the 
mucous  membrane  from  these,  and  their  prominence  will  be 
seen  to  be  occasioned  by  muscular  fibres  contained  in  them,  — « 
the  palato-glossus  muscle  occupying  the  anterior,  and  the  palato- 
pharyngeus  the  posterior  fold. 

The  pctlato-giossus  mtiscle  or  constrictor  isthmi  faucium  is  a 
small  fleshy  band  of  fibres,  extended  from  the  sofl  palate  to  the 
side  of  the  tongue.  Its  oriffin  above  is  united,  in  the  soft  palate, 
with  the  palato-pharyngeus,  and,  at  its  insertion  into  the  side  of 
the  tongue,  the  fibres  are  mixed  with  those  of  the  stylo-glossus ; 
each  extremity  of  the  muscle  is  wider  than  the  centre.  The 
muscle  assists  to  form  on  each  side  the  isthmus  of  the  fauces,  it 
is  situated  in  front  of  the  tonsil,  and  is  covered  only  by  mucous 
membrane. 

The  palato-pharyngeus  muscle^  forming  the  prominence  of  the 
posterior  pillar  of  the  velum,  is  expanded  above  in  a  muscular 
layer  in  the  sofl  palate  beneath  the  levator  palati ;  its  fibres 
are  mingled  below  with  the  muscles  of  the  posterior  part  of  the 
pharynx,  and  they  are  said  to  reach  the  posterior  border  of  the 
thyroid  cartilage.  It  bounds,  behind,  the  tonsil ;  it  is  covered 
by  mucous  membrane,  and  gives  rise  to  the  prominence  of  the 
posterior  pillar  of  the  sofl  palate. 

The  tonsil  is  a  collection  of  mucous  follicles^  situated  between 
the  pillars  of  the  sofl  palate,  above  the  side  of  the  tongue,  and 
below  the  velum.  The  aggregate  of  the  follicles  forms  a  body 
of  an  oval  shape,  but  very  variable  in  size  ;  and  the  apertures 
of  the  follicles  are  generally  apparent  on  its  surface.  By  its 
outer  surface  the  tonsil  is  contiguous  to  the  superior  constrictor, 
and  external  to  this,  the  internal  pterygoid  muscle  and  angle  of 
the  jaw  are  opposite  to  it ;  posterior  to  it  is  the  internal  carotid 
artery,  as  this  lies  against  the  superior  constrictor,  and,  when 
the  tonsil  is  enlarged,  it  passes  backwards  far  enough  to  touch 
this  vessel. 

The  isthmus  faucium  is  the  opening  of  communication  between 
the  mouth  and  pharynx,  it  is  narrower  than  either  of  the  cavities 
between  which  it  is  placed,  and  its  size  depends  upon  the  posi- 
tion of  the  sofl  palate,  since  it  can  be  entirely  closed  by  the 
descent  of  tliis  structure  or  curtain.  The  aperture  is  bounded, 
below,  by  the  tongue ;  above,  by  the  lower  border  of  the  soft  pa- 
late, which  presents  the  uvula  in  the  centre,  and  a  half  ardi  on 
each  side ;  and,  laterally,  by  the  anterior  pillar  of  the  velum,  con- 
taining the  constrictor  isthmi  faucium  muscle. 

The  cgfferiure  of  the  larynx  is  below  the  isthmus  of  the  fauces, 
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^hind  in  £e'4f  ^tie/^tt^t^^^^^  '^ 

krynx.  The  sides  are  sloped  off  obliquely  Xwol^f  „J^ 
backwards,  and  are  formed  by  the  aryte^SpiSde^foldf 
of  mucous  membrane,  which  connect,  as  their  .«mll"i' 

The  tpiffhaii,  placed  in  front  of  the  anerture  nt  »i,»  i„ 

below  at  its  attachment  to  the  thyroid  cartil^^^t'  ?°"'**° 
and  rounded  and  expanded  above.  It  is^Sf  A  ^i^^"*' 
from  the  aperture  itis  intended  to  clj^^  by  metJs  „?  tSr, 
mucous  membrane  which  attach  it  to  the  ton^u^ln  „  a  .u"^ 
the  aperture  of  the  larynx  mav  remai,.  «L!.  /  '■  "  °'^^'  *** 
the  afr ;  for  it  U  onT/  durTng  deSSr  wh^n  H  *  T'^'  ?^ 
carried  upwards  and^forwariXt  ^'^0^01'^!;^''.." 
aperture.  The  folds  of  mucous  membS^e  KeS  it  ^nH  »^ 
tongue  are,  a  central  and  two  lateral^d  bLt«^„  I  j  '^® 
a^t^noid  cartilages,  behind,  ^e'^l^e  ^yt^Z'Zltft 

phSnxTran^hfoeS^iSbels*'^  Point. at  which  theope.„. 
^rtllage  or  fifth  cervfcnHra  ^nW^T'''  '^J  ''"'^^'^  '^ 
line  of  separation  is  m^keTby  a  ;on?r^cttn  S^"'^*"'  ^h"""^- 
direction  of  the  muscular  fibres  •  «nH  ^i  '^^S^  '»  ^^^ 

the  inside  is  paler  i^^c^^^^'Z'XZZ^'^'^'  "' 

the  palate  inclosing  numerous  smS  foS^  L±!f,ir*'-  "Jr"""" 
uvula,  and  on  eadi  side  it  dips  into  the  a2ur^?!u^ '"  *m* 
from  the  dorsum  of  the  tongie  t  is  wntTueHo  tL*^**}'"'*  ' 
and  forms  its  anterior  folds,  and  in  ^hrunwr  L.  „?tt  ^P^?'""" 
it  is  prolonged  by  the  Eu^Uchi^  tuKto^'iV  c!th5^/T 
tympanum.  The  membrane  lines  the  pharynx  form.  VL  ^* 
t«no.epiglottidean  folds  on  the  side,  Kraperture  ofT 
Urynx,  and  sends  a  prolongation  into  the  Cnx  bv  m«, .  p 
.ts  opening,  to  line  this  tube*and  extend  into  iS  d^VufonsT  thf 
luiu^ ;  It  IS  then  cont  nued,  by  the  Monhnm..  !„.    fi  *"* 

anTintestinal  canal,  so  th;t  thSr,^rSon^''^e  m^n.*'"'"""'* 
brane  is  named  the  gastro-pdmoJ^  t^i^e  ofTs  Sl^!?- 
lungs  and  digestive  organs.  The  muc«.««llK  •  ??  .*® 
above  than  iSow.  and  rcharicterX^Se^:  L^J!*'''^' 
approaches  much  to  that  lininir  the  ^vittc  "Perthes, 

follicle,  are  situated  in  k  in  the  ?pMr  ™rt  ^f  .1.  "T*™"'  ""*" 
epithelium  is  stUl  found  To  «,vKnih«*  P''*'^r'^'  ^ 
tinj,ed  with  the  prdongationT^L^^'^r^'X^  ^d 
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(Eso-  The  relative  anatomy  of  the  oucphagus  in  the  neck  is  ex- 
^*^"'*  amined,  and  as  the  greater  part  of  this  tube  is  found  in  the  tho<- 
rax,  the  particular  dissection  of  its  structure  will  be  undertaken 
in  that  cavity.  It  may  be  remarked,  however,  that  it  commences 
opposite  the  cricoid  cartilage  by  a  constricted  ring,  that  the 
calibre  of  the  tube  is  less  than  that  of  the  pharynx,  and  that  the 
walls  are  flaccid,  and  approach  each  other.  It  consists  of  two 
layers  of  muscular  fibres,  an  external,  of  longitudinal,  fixed  by 
some  fibres  to  the  back  of  the  cricoid  cartilage,  and  an  in- 
ternal of  circular  fibres :  these  are  lined  by  the  mucous  mem- 
brane. 


CAVITY  OF   THE  MOUTH. 


^^^7        The  cavity  of  the  mouth  may  be  examined  on  the  lefl  side^ 
MouUi.  since  the  jaw  is  not  sawn  ;  its  size  and  shape  depend  upon  the 
position  of  the  lower  jaw,  and  its  boundaries  are  partly  osseous 
and  partly  muscular.     When  the  mouth  is  moderately  opened 
the  cavity  is  of  an  oval  shape,  is  situated  below  the  nose,  com- 
municates behind,  through  the  isthmus,  with  the  fauces,  and  in 
^oot     front  it  is  closed  by  the  lips.     The  upper  boundary  or  roof  is 
concave,  and  is  formed  by  the  upper  lip,  the  alveolar  arch  with 
its  teeth,  the  palate  processes  of  the  superior  maxillary  and  pa- 
late bones,  covered  by  mucous  membrane,  and  behind  this,  by 
the  Boh  palate ;  from  the  different  directions  of  the  soft  and  hard 
palate  the  aspect  of  the  front  of  the  roof  is  directly  downwards. 
Floor,    but  that  of  the  back  forwards  and  downwards.     The  Jioor  ig 
formed  by  the  lower  lip  and  corresponding  row  of  teeth ;  behind 
this,  by  an  interval,  in  which  is  the  sublingual  gland,  and  by 
the  dorsum  of  the  tongue ;  between  the  lower  arch  of  teeth  and 
the  tongue  is  the  fraenum  linguae,  attached  to  the  posterior  part 
of  the  cdveolar  arch,  and  to  the  under  surface  of  the  tip  of  the 
tongue,  and  it  separates  the  sublingual  glands  of  opposite  sides, 
on  the  side  of  this  fold  is  the  papilla,  in  which  the  submax- 
illary or  Whartonian  duct  opens,  and  into  which  a  bristle  has 
been  passed  from  the  duct ;  and  extending  laterally  from  the 
fraenum  is  a  raised  fold  of  mucous  membrane  over  the  sublingual 
B?un?^  gland,  and  in  it  the  ducts  of  this  gland  are  placed.    Each  lateral 
ary?"  '  boundor^  is  the  commissure  of  the  lips,  witn  the  cheeks  and  the 
ramus  of  the  lower  jaw ;  on  this  part  near  the  second  molar  tooth 
is  the  opening  of  the  parotid  duct,  marked  also  by  a  bristle  in- 
troduced into  it,  and  the  openings  of  one  or  more  small  ducts 
from  the  molar  glands  are  opposite  the  last  molar  tooth. 
Mocoof      The  mucous  membrane  of  the  mouth  presents  a  very  different 
tolnei    appearance  to  that  of  the  pharynx^  and  on  the  bony  parts  of  the 
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cA^ity  it  resemblei  fibro^mncous  tnembrvne  in  its  character: 
the  epithelium  or  epidermis  is  very  distinct  <m  its  surface.  At 
the  margins  of  the  lips  it  joins  the  skin  on  the  exterior  of  the 
body,  the  transition  betireen  the  two  being;  gradual,  and  af^er 
lining  the  cavity  of  the  mouth,  it  extends  into  the  pharynx  by 
the  isthmus*  If  it  is  traced  on  the  roof  it  is  found  to  present  a 
Md  —  the  frffinum  —  betireen  the  lip  and  alveolar  arch  ;  to 
snrrottad  the  teeth  and  form  projections  betvreen  them,  and  it 
here  changes  much  its  character,  becomes  thick  and  hard,  and 
sends  a  prolongatioo  into  each  socket  of  the  teeth  to  join  the 
lining  membrane ;  it  then  extends  over  the  hard  palate,  on  which 
it  is  thick,  and  thrown  into  transverse  folds  in  front,  and  it  is 
separated  from  the  bone  by  palatine  glands,  which  are  most 
numerous  posteriorly:  it  closes  the  apertures  of  the  palatine 
foramina  in  the  roof.  In  the  floor  are  the  frsenum  of  the  lip 
and  tongue,  and,  on  each  side  of  this  last,  is  the  raised  fold 
which  marks  the  position  of  the  sublingual  gland ;  it  is  pro- 
longed also  into  the  Whartonian  duct  which  it  lines,  and  at  the 
posterior  part  of  the  tongue  it  gives  rise  to  the  folds  of  the 
epiglottis*  Between  it  and  the  lips  are  numerous  small  labial  L-ibiai 
glands,  easily  seen,  by  raising  the  mucous  membrane,  to  be  ^'^'^"^'^ 
conglomerate  salivary  glands,  whose  ducts  perforate  the  mem- 
brane behind  the  lips ;  there  is  a  greater  number  in  the  lower 
than  in  the  upper  lip.  On  the  cheeks  the  membrane  is  sepa- 
rated from  the  buccinator  muscle  by  the  buccal  glands,  and  is  Buccal. 
continued  into  the  parotid  duct. 

Each  chedt  consists  of  the  muscular  layer  of  the  buccinator  The 
with  integument,  cellular  membrane,  vessels  and  nerves,  on  the  ^'^<^^- 
outer  side,  and  with  the  mucous  membrane  and  buccal  glands 
on  the  inner ;  each  is  limited  in  front  by  the  commissure  of 
the  lips,  behind  by  the  ramus  of  the  lower  jaw  and  isthmus, 
and  it  is  fixed  above  and  below  to  the  outer  surfaces  of  the 
l^veolar  borders  of  tlie  jaws ;  on  the  inner  surface  is  the  open- 
ing of  the  parotid  duct,  and  the  small  apertures  of  the  malar 
and  buccal  glands.    The  arteries  to  this  part  come  from  the  ves«eii/ 
fiicial,  transverse  facial*  buccal,  and  posterior  dental  arteries ;  the  xeirc*. 
nertes  from  l^e  fifth  and  seventh. 

The  lips  are  two  moveable  muscular  parts  that  close,  in  front.  The 
the  opening  of  the  cavity  of  the  mouth,  in  the  same  way  as  the  ^'^^• 
eyetids  did  their  intervening  aperture ;  the  lower  is  the  largest 
and  most  moveable.    They  consist  of  the  muscular  layer  of  the 
orlMcalans,  covered  externally  with   skin,  and  internally  with 
mucous  membrane ;  and  their  labial  glands  lie  between  the  mus- 
cular and  the  mucous  layers.     The  arch  of  the  coronary  arteries 
is  i»ittiated  in  each  nearer,  the  inner  than  the  outer  surface ; 
and  the  other  small  arteries  that  supply  the  lips  are  derived  v«imu. 
fi^oM'tlie  ihferiof  labial,*  mental,  and  mfn^-orbitat  arteries^  and 
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in  the  alveolar  margins  of  tlM'Jkwt'iQthefam'tftwsRrcnesw;^ 
tM  dentst  Knihsfr-i— "CxmieKfenMr^  Bsd  coUcSve  to  (he  entity 
of  the  tnduth^  ThBTprntetior'alttfifii^  wpperarchiineetsdi* 
lower  in  Ih«  baok  of-tbs  tjavit^j '">  -wdar  tbattbe  foodiMf 
be  ground,  but  ia-front  they  bre-uted  oaJy  bs  icmttcMt'onil 
pass  each  other  M  Ae  bfadH  atwit^ton.  The  arch  of  the 
upper  jdff  Abually  prajMis  hi  fTOntjOVer  thst  of  the  lower,,  as 
that  the  nppM  'teeth  past  bc^re  the  lower  'when  the  month  a 
closed;  but  the  under  aroh  oftanliMiea  pMvea  in  fronlaf  the 
Upper,  is'lhfr'  like  uircumettmCes.  The  teeth  ara  naned,  Irvm 
their  form  or  nse^  huetsor,  canine,'  and  niolar  or  girlndsig  teetti. 
In  theadult'there  8fe«i!Kiefe»'iB  eaoWjawy  «id  thoyin«i^n»- 
fnetricat  on  bMb  lideB^thusr  ia' MOh/<iBlf' of  the  jaw,  theie 
are  two 'incliors  in  fl-onc^'onectiniae  behind  this,  aad  &rdia' 
back'fivb  grinding  ttflth  whitfc  difibr  in  shape  amlisiBe.—'the 
two  aWeHor'bsiag  named  bicUBpId,  and  the  three  last,  mokr 
teeth;  th*' rtioiarwre  agate  Apokenof  as  BrM,  second,' aod  third, 
nnd*hel«thM 'received  the  apptllatJon  of  denatapieotit^  &on» 
the  late  period  at  Vhich  it  appearB.  '  .     .     - 

■    The  tWgue  will  be  Bxamined  with  theWynx. 


DlSSECtlON  OF  THE  NOST. 


I!.      The  pof^n  of  the  base  of  the  afcuH  may  be  sawn  throngfc, 

Vertically,  on  tht  tight  side  of  the  crista  galli,  and  close  to  this 

process,  thelooae  portion  of  the  lower  jaw  and  the  TeDiaios  4f 

ttie  cheei  liaViiW' been  previously '  rernoved  fttJm  the  upper  jaw 

"of  tVis  sid^.    lostead  of  completing  the  section  from  above,  H 

■  Wai  be  oreferrfiile  (o  sawonlya  certain  distance  m  thlrdiredlloti, 

■        -  -'-^ugh.ib  froht,the  bribKform  plate  of  the  eft- 

and  iiasal  bones,  and,  behind,  part  rfthe  body 

'■  ,'  and  then'  W  tut^  bottoin  upwards  the  ikull, 

''  ig  the  soft  parts  of  the  mouth,  t6  sflw  Ibtf  Tobf 

-  ,  the  right  Side  6f  the  septum  nasi,  and  ih« 

I  BUi^i  a  manner  that  the  cfit  shall  jbin  dteib- 

■■'  e;  by  Uils  broceedihE,  ihe  sptfngy  bonts,' «Ad 

■  ■'  1  Vhich  generally  InclineB'  to  one  sidb  or'  the 

other,  are  left  uninjured.     After  the  separation  int^tteo  pW*B, 

'  tire  right  will  Jbe  used  to  see  the  meituses,  and  thfe  left  for  the 

'  aeplum:  tSe  roofhas  been  sawh  through,  but  a  tiewof  Jt"^ 

'  begbfouvedon  the  left  side  after  the  rSmovd  of  Ae  **p^, 

or  ftic  diisectbr  inay  tribe  it'irthc  drtt*  stuB.  '  ft'  irfifl*© 


(MBVNSmtte  tbeiafteef^siMrtloD-to  anMrate  tbetongutwoiihj^ 
oidea,  and  larrnx,  from  the  portion  of  Mm  lewWijanron.^e.  Jeft 
Bide,  andtto  placs  thcm.with  the  othec.  vcMrved  parts^^  till  ;the 
diswctoris  readv  tAcommiene*  thflMi  '' 

'    The  tmwity-^  tht  note  ia  lituoted  below  the  'b«diM  of  Um  Civiiy 
vAmoidand  ipbeooid  bones,  above  the  mouth;  and  between-the  ^^_ 
iBNxillary  tiBugea  and  Ibe  ocbiM ;  its  antetior  boundary  ia  cartir 
bginaM4  <  but-in  the  dried  aktill  there  is  a  lai^  apace  lefl  by  ill 
Tfiin»*al.     The  nose  >■  divided  into  two,  pert*  or  nasal  fosss,  b^ 
«  vertioal  aaptum ;  tadi  foua  opens,  bebiodt  into  tJ>e  pharyiunt 
and  in  front,   in    the  .facci  by    the  nostril;     Tbe  tMialifau^Vna 
of  each  side  preeenta  a  roof,  a  floof,  and  an  inner  and.  an  outer  ^'"^' 
wd):— the<  mm^  is  arched,  and  is  formed,  in  ftoat,  by  tl>«Biiof. 
Jateral  nasal  cartilage  and  by  the  nasal  bone  of  the  same  sid% 
dii«  portion  looka.  dofrnwards  and  badcfratdi]  is  eonjewhst  coif- 
cevev  and  is  growred  by  the  nasaj  nerve  e  in  the  centre,  twi  tbf 
olbri&m  platt  of  the  ethmoid  bonet  wfaiich  looks  dirctttly.dovrnr 


wards,  npeetbrated- by  numfiraus  apertiunes  fbr  the  Insnohw 
ef  the  olfactory  norve,  and  one  of  these,  larger  than  the  X9ft- 
and  close.  tO'the  crista  galti^  i*  for  the  nasal  serve  of  thfropbthq^ 
mio  diviswni  e£  the  tifthi  sod  behind,  by  the  bo^,0ft1>f 
sphenoid,  by  the  sphenoidal  spongy  bone^  by  tbe  latero)'  pint 
of  the  vomer  and  tbe  sphenoidal  prooess.  of  the  palatQ.il^ne 
applied  on  the  body  of  the  sphenoid:  the  portion  formed  by  the 
sphenoidal  spon^^  bone  looks  downwards  and  forwards,  but  the 
remainder  of  the  roof"dlrectly  downwards,  and  it  is  grooved  by 
the  pterygo -palatine  canal.  The  Jtoor,  slightly  hollowed  from  Floor. 
aide  to  side,  congiats  of  the  palate  processes  of  the  superior 
maxillary  and  palate  bones  —  a  suture  marking  the  union  be- 
tween the  two  I  and  aear  the  firoot  is  the  apert 

rior  palatine  canal,  with  a  very  small  foramen  |  '    .,  .i 

the  naso- palatine  nerve.     The  innsr  too^  orsej  inn«r 

/is.p^tly  osseous  and  partly  cartilaguious,  aiid  ^*"- 

<  braoe  of,  idfi,  cavity  is  to  be  removed  to  see  : 
pmt  consists  of  the  perpendicular  portion  of  t] 
•T.thsi  vofoer,  aad  of  the  lidge  formed  by  the  ui 
and  aupefior  maxillary  bones  of  opposite  stdee 
aiid  al<»g.the  roof,  in  front  of  the  vertical  portii 

'  bone,  is  the  projection  of  die  crests  or  spines 
fionta]  bones :  this  portion  of  the  septum  ia  ui 
fagbjl  sid^.     l^e.  irrf£ular  space  le(t,  in  tlie  pi 

.ttreen  tjie  desceodingbony  layer  of  the  ethmo! 

.is  occupied  by  the  trimtgular  cartilage  of  'i  Trim. 

-V^H,  to  form  tbe  partition  between  the  noat:  ^^". 

„t^4  .Vth^r  cartilages  .  of  the  apertures  of  the  <•«*■ 

^4wrde'  js,4npvea,  and  is  joined  to  the  ifreEufa! 

;,tifi.)ierti«jal,plate  of  the  ethmoidj  and,  in  fnjii,-   .,    ^,.,.(^,-   — 

.iCTflst|f(nme4iJDg;  tjbe.iiasal  spines;  tl^  loii;er^T|^  iiiiitea  ifo'lhe 
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vomer,  and  the  ridge  in  the  floor,  in  front  of  this,  formed  by  the 
crests  of  the  superior  maxillary  bones ;  and  it  extends,  beyond 
the  floor,  by  a  rounded  portion,  which  is  situated  between  the 
inner  extremities  of  the  cartilages  of  the  apertures  of  the  nose ; 
its  anterior  border  or  the  base,  is  in  contact  with  the  cartilages 
of  the  side  of  the  nose  and  of  the  aperture,  and  projects  to 
the  surface  between  them.  It  is  oflen  inclined  to  one  side  like 
the  bone,  and  is  covered  on  both  surfaces  by  mucous  mem«- 

outcr  brane.  In  the  aujter  wall  is  the  greatest  extent  of  surtiice,  and 
this  is  the  part  of  the  nose  on  which  the  nerves  for  the  sense  of 
smell  are  chiefly  spread.  Hiis  surface  is  not  flat,  as  the  other 
boundaries,  but  is  irregular,  from  the  presence  of  three  fcon- 
voluted  portions  of  bone  named  spongy  or  tteHnnaie  bones,  which 
project  into  the  cavity,  the  two  upper  being  only  processes  of 
the  ethmoid,  but  the  lower  one  is  a  separate  bone ;  and  the 
spaces  between  the  outer  wall  and  the  turbinate  bones  are 
named  meatuses.  The  bones  that  enter  into  the  outer  wall 
are,  beginning  in  front,  the  superior  maxillary,  the  small  os 
unguis,  the  ethmoid  with  its  two  turbinated  bones,  and,  below, 
the  inferior  turbinate  bone;  and  behind  this  are,  the  palate 
plate  of  the  palate  bone,  and  the  internal  pterygoid  plate  of  the 

Meatus,  sphenoid.  The  tneattuea,  or  spaces  between  the  turbinate  bones 
and  the  outer  wall,  appear  like  three  longitudinal  canals.     The 

Upper,  upper  meatus^  the  smallest  of  the  three,  and  beneath  the  superior 
turbinate  bone,  occupies  but  about  the  posterior  half  of  the 
outer  wall;  it  communicates  with  the  posterior  cells  of  the 
ethmoid  by  an  aperture  in  its  front,  and  behind  is  the  spheno- 
palatine foramen  which  allows  the  nerves  and  arteries  to 
enter  the  nose  from  the  spheno-maxillary  fossa :  there  is  also 
an  aperture  into  the  back  of  the  nose  from  the  sphenoidal  cells. 

Middle.  The  middle  tneatus^  longer  in  extent  than  the  upper,  and  situated 
below  and  beneath  the  middle  spongy  bone,  has  in  its  anterior 
part  a  funnel-shaped  opening  —  the  infundibulura  —  which  leads 
into  the  frontal  smus  and  the  anterior  ethmoidal  cells,  the  open- 
ing from  the  antrum  maxillare  is  about  the  middle  of  the  meatus^ 
but  in  the  recent  subject  its  aperture  is  much  smaller  than 
in  the  dried  bone,  since  the  lining  membrane  of  the  nose  di- 

Lower.  minishes  the  capacity.  The  inferior  meahUf  still  more  exte&H 
sive  than  the  middle  one,  reaches  nearly  across  the  whole  outer 
wall  of  the  nasal  fossa,  it  is  beneath  the  inferior  spongy  bone, 
and  in  its  front  is  the  aperture  of  the  nasal  duct.* 

Fibro.         The^fibro-mtuxnu  membrane  that  lines  the  nasal  fossae,  called 

Memi^  pituitary  or  Schneiderian,  joins»  in  front,  the  int^ument  at  the 

brane.  aperture  of  the  nose,  and,  behind,  the  mucous  membrane  of 
the  pharynx;  it  is  continuous  also  with  the  comunctiva,  and 
with  the  lining  membrane  of  the  frontal,  ethmoidal^  and  sphen- 

*  A  probe  caa  be  pasted  more  readily  into  tins,  now  the  noa»  is  opened. 
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oidal  siiiusesy  and  of  the  antruni  of  the  upper  maxillary  bone, 
by  the  foramina  opening  into  the  meatuses.  Near  the  anterior 
apertures  of  the  nose  the  membrane  resembles  the  skin^  and 
is  provided  with  numerous  small  hairs  called  vibrissa.  The 
membrane  is  closely  united  to  the  bony  surfaces^  and  in  lining 
the  floor  and  inferior  meatus  it  closes  the  foramen  of  the  an* 
terior  palatine  canal,  and  sends  a  prolongation  into  the  nasal 
duct,  which  narrows  its  aperture,  and  joins  above  the  conjunc- 
tiva through  the  ladirymal  canals :  on  the  margin  of  the  lower 
spongy  bony,  as  well  as  on  the  margin  of  each  of  those  above,  it 
forms  a  fold  which  increases  their  extent  of  surface.  In  the 
middle  meatus  a  process  passes  by  the  opening  of  the  in  fun- 
dibulum  into  the  frontal  and  ethmoidal  cells,  and  another  into 
the  antrum  by  the  aperture  from  it :  the  size  of  the  opening 
into  the  antrum,  as  it  appears  in  the  dry  bone,  is  much  di- 
minished by  thb  prolongation  into  it.  It  lines  likewise 
the  superior  meatus,  is  continued  from  it  into  the  posterior 
ethmoidal  cells,  and  as  it  passes  across  the  spheno-maxillary 
foramen  which  it  closes,  is  joined  by  a  layer  of  the  perios- 
teum, and  receives  some  vessels  and  nerves.  On  the  roof  it 
closes  the  different  apertures  in  the  cribriform  plate,  and  is 
joined  by  the  dura  mater  which  surrounds  the  nerves  to  the 
membrane  of  this  part ;  behind  this  it  enters  the  sphenoidal 
sinus.  On  the  septum  it  is  very  thick,  and  its  colour  is  a  red^ 
dish  tint.  The  membrane  is  thick  and  dense  in  structure,  and 
consists,  internally,  of  a  mucous  layer  provided  with  follicles 
for  the  secretion  of  the  mucus,  and  externally,  of  a  fibrous 
layer  which  is  united  with  the  periosteum  of  the  bones ;  and  if 
it  be  separated  from  these,  its  white  shining  character  will  be 
apparent.  The  part  that  lines  the  different  cells  and  canals  is 
pale,  thin,  and  destitute  of  mucous  follicles.  Numerous  vessels 
and  nerves  are  distributed  to  it ;  the  arteries  are  branches  of  veneb. 
the  internal  maxillary,  ophthalmic,  and  facial ;  and  the  nerves  NcrvM. 
from  the  olfactory  —  the  nerve  of  special  sense ;  from  the  oph* 
thalmic  and  supericH*  maxillary  divisions  of  the  fiflh,  and  from 
Meckel's  ganglwn. 

The  branches  of  the  olfactory  nerve  will  be  exposed  for  a  piMec 
short  distance  afler  they  pass  through  their  apertures,  by  re*  ^^^'^ 
moving  the  septum  nasi  from  the  layer  of  pituitary  membrane 
that  lines  its  left  surface,  so  as  to  leave  entire  this  covering ; 
the  filaments  of  the  nerve  will  appear  on  the  surface  of  the 
membrane  near  the  cribriform  plate ;  and  a  long  descending 
nerve  —  the  naso*palatine  from  Meckel's  ganglion,  crosses  lower 
than  this  to  the  anterior  palatine  canal ;  it  is  accompanied  by  a 
vessel  from  the  internal  maxillary  artery,  and,  unless  the  sub- 
ject be  in  good  preservation,  it  may  not  be  found.  Other 
branches  of  the  olfactory  may  be  exposed  by  separating  the 
membrane  from  the  front  of  the  outer  wall.    The  remainmg 

R  3 
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branches  of  vessels  and  nerves  wi!t  be  dissected  in  an  after 
sti^.     (See  page  251.)  ■    ■     -  .,     ..       .a 

oifae.        The  (dfactory  nerve^  the  nerve  of  the  sense  of  smell,  whilsfin 
Nerve,    the  skuU,  gives  off  from  its  bulb,  on  the  cribrifbtm  nlate,  many 
filaments  that  descend  through  the  aperture  in  the  bone  to 
the  nose;  each  is  accompanied  by  a  process  oF  dura  mater  that 
joins  the  Schneiderian  membrane ;  by  one  of  pia  mater  that 

toins  the  filaments ;  and  by  one  of  arachnoid  that  is  reflected 
^ack  into  the  skull.  The  filaments  of  distribtttfon  of  the  ntxrt 
are  divisible  into  three  sets;  an  intem&l  which  descetid  in 
grooves  on  the  septum  nasi^  spread  out,  dnd  branch  in  the 
pituitary  membrane ;  a  middle,  smaller  and  shorter,  distributed 
to  the  membrane  of  the  roof;  and  an  external,  on  the  stfperimr 
spongy  bone  and  the  square  plate  of  the  ethmoid  in  front  of  it. 
The  filaments  on  the  outer  wall  are  to  be'  traced  to  the  middle 
spongy  bone,  and  those  on  the  mner  to  about  its  middle;  the 
branches  of  division  of  the  nerVe  are  united  at  an  angle  ap- 
proaching the  ramifications  of  arteries,  and  they  terminate  be- 
tween the  fibrous  and  mucous  layers  of  the  pituitary  membrane 
by  separating  jnto  bundles  of  very  fine  filaments. 


DEBP   KERVES   AYCD   VESSELS  OF   THE  HEAD. 

Diuec-  Meckel's  eangKon  is  situated  in  the  pterygo'^maiciilaryfissarey 
^^°"'  and  it  maybe  reached  from  the  outside,  by- removing  with  a 
chisel  the  osseous  boundaries;  but  this  proceeding  is  not  so 
satisfactory  as  exposing  it  from  the  inside,  since  the  nerves  to 
the  nose  and  palate  cannot  be  traced  to  their  destination.  If  a 
vertical  section  of  the  base  of  a  skull  be  examined^  it  will  be 
seen  that  the  fissure  that  contains  the  gangli<R»  is  separated 
irom  the  cavity  of  the  nose  by  a  very  thin  plate  of  bone,  and 
that  it  will  be  reauired  only  to  break  through  this  to  expose  the 
ganglion  and  its  targe  descending  palatine  nerves.  To  dissect 
the  ganglion  from  the  inside,  take  the  left  or  untouched  portioh 
of  the  divided  skull,  isolate  the  naso^palatine  nertre -and  arterf» 
that  nm  in  the  covering  of  the  septum,  f^om'^e-sutvoondiiig 
membrane;  remove  this  loose  portion  of  membraoe,  MIew 
back  the  nerve  and  artery  to  the'  spheno^-ptflartine  -fdvameni  aftd 
dissect  out  some'  other  branches  of  nerves 'and  at^eries- ithat 
enter  by  this  fbramen,  and  spread  out  o»  the  membfttte  "cevetiBg 
the  spongy  bones  !n  the  back  of  tiie  fbssa.  The'prdjeesio^ 
(Portion  of  the  body  of  the  sphenoid,  whkh  dverhan^  >the  ^per. 
tore  and  impedes  the  dissection^  is  to  be  sAwn-'^'in  a'litie 
rather  internal  ta  &e  small' pterygo-palaiiile^ArAttidtl^t'i^iMoi^ 


Uie  mui^uB  nmvpbtm&tS^om'  tbe  wal^  of  tli^  nasal  fossa,  close 
behind  the  extremities  of  the  spongy  bpnes,  and  below  the 
^y>9rUir«  .lh|!;o)Mgh  whh;h  the.  v^^&eh^  find  nerves  enter ;  some 
§auiJJi  nerves  Hjad,  vessel^  perforate .  tlie  bone  to  supply  the 
lining  ^f  the  nosev  wd  they  are  broken  through  in  doing  this. 
iyilb  ^  chisel  cut  thrQygb.  U^e,  thin  vertical  plate  of  the  palate 
\)fi^^  inta  the  pterygo-i^axillary  fissure,  and  the  ilcscending 
pakuln^nerves  and  arl|eries  ^ome  into  view ;  follow  these  down 
1^  the  ,4of^.  palate,  and  roof  of  the  mouth  by  laying  open  the 
posterior  palatine  canal,  and  then  along  the  roof  of  the  mouth, 
i^tlie  cellular  structure  an4  glands,  beneath  the^  mucous  mem- 
brane and  dose  to  the  bone.  The  ganglion  itself  is  placed 
opposite  the  ;spheno-palat}ne  foramen,  by  which  the  nerves 
Wter  the  nose,  and  the  bone  around  it  is  to  be  freely  removed 
with  a  bone  forceps ;  the  cellular  membrane  is  to  be  carefully 
^en  awi^y  and.  as  mauy  branches  as  possible,  both  of  the 
serves  and  arteries*  are  to  be  preserved.  The  vidian  nerve 
«-rth«  posterior  branch  of  the. ganglion,  might  be  dissected  now, 
but  it  is  more  convenient  tp  trace  first  tlie  other  nerves  already 
dissected. 

The  spheno-peUiUine  ganglion  or  ganglion  of  Meckel  lies  in  spheno. 
the  pterygo-maxillary  fissure,  behind   the   tuberosity  of  theg^^JJ^^^ 
superior  maxillary  bone»  in  front  of  the  pterygoid  process  of siioo.  * 
the  sphenoid,  below  the  body  of  the  same,  and  on  tlie  outer 
aide  oii  the  vertical  plate  of  the  palate  bone.     There  is  seldom 
the  appearance  of  a  ganglioo>  but  rather  an  enlargement  from 
which  the  nerves  spring ;  some  of  these  pass  inwards  through 
the  apheno^palatine  /oram^.to  tl^enoae ;  some  upwards  to  join 
jthe  s«ipei;ior  maxillary  division  of  the  fifth  nerve ;  the  greater 
i^unbec,  and  the  lacgest,  downwards  to  the  palate ;  and  a  small 
I9erve.<-**  the  vidian -^  backwards,  thi^ough  the  pterygoid  fora- 
«aep :  all  of  theae,. except  the  posterior,  are  dissected. 
,.  The  internal  Qit.  sph^afUhpomine  branches,  varying  in  number  intenai 
from  three  to  five»  paas  directly  inwards  to  the  nasal  fossa,  ^"^^ 
,tfaroi9gh'the  spheno-^palatine,  foramen;  they  are  for  the  most 
part4»xtreinely  smaUy  and  appear  on  the  outer  surface  of  the 
^pituitary:  mc^mbrane,  when  it  is  detached  from  the  wall  of  the 
fffflwa.;    The  greater  <nun;iber  of  these  are  distributed  on  the 
^Mgterior.  part  of  the  two  upper  spongy  bones,  and  in  the  mem- 
^aaejliffiing'  libe  meatuses;  on^  long  nerve  —  the  nasa-paiatinesaio>. 
mr€«osaeii».ithe,r<9of  of .jthe. nasal  fossa  to  reach  the  septum ^*^*^°'* 
!iMUsi»ia)oQg  wbiq^.  it  descends  to  joear  its  firqnt,  with  an  artery 
oftthesame  name^from  the  internal  maxillary;  the  nerve  then 
'jmt99%>  a  smail.forwieopeciiliar  to  it,  behind  |be  anterior  palatine 
^caaal  for:  th0  artery^  iiy  tbis  it  is  conducted  to  the  roof  of  the 
.jmQjMitI)«.and.<]s  djatribated  ^  th^  mucous,  membrane  behind  the 
incisor.  ite«th. ,  .To  f^Uow  the  nerve  to  its  termination,  the  canal 
jn^fJBt^  rpA€fP£(^e>in9iMitbtSboMl4.t)q  laid  opep« .     . 

R  4 
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Aacend.      The  cuccnding  JUomenU  from  the  ganglion  to  the  superior 

*"^'       maxillary  nerve  are  usually  two  in  number,  and  they  were  seen, 

in  the  spheno. maxillary  fossa^  to  join  the  under  part  of  this 

nerve. 

Descend-      The  descending  or  palatine  nerves  pass,  vertically,  from  the 

ing.       ganglion  to  the  palate^  in  the  posterior  palatine  canals,  and 

they  are  usually  three  in  number,— an  anterior,  middle,  and 

posterior;   the  anterior  and  middle  are  most  frequently  found 

in  the  large  posterior  palatine  canal;  and  the  posterior,  in  a 

Anterior  Small  One  behind  this.      The  anterior^  the  largest,  descends  in 

Faiaune.  ^]^g  posterior  palatine  canal,  with  the  palatine  artery,  to  the 

roof  of  the  mouth ;  at  its  lower  aperture  the  nerve  changes 

its  direction,  runs  almost  horizontally  forwards,    in  a  ffroove 

on   the    inner   surface   of  the  alveolar   process*   and  divides 

into  internal  and  external  branches  which  continue  the  nerve 

onwards  in  the  roof,  and  are  distributed  to  the  glands,  mucous 

membrane,  and  gums*    Whilst  in  the  canal  the  nerve  gives  off 

a  nasal  filament  through  an  aperture  in  the  vertical  plate  of  the 

palate  bone,  to  supply  the  mucous  membrane  of  tlie  middle 

meatus :  this  was  seen  in  removing  the  mucous  membrane ;  an- 

ifiddte.  other  filament  supplies  the  soft  palate.     The  middle  palaHne 

fwrve,  the  next  largest  in  size,  sometimes  descends  in  a  canal 

distinct  from  that  for  the  anterior  nerve ;  and  in  the  roof  of  the 

mouth  it  divides  to  supply  the  tonsil,  sofl  palate,  and  mucous 

Pottc-    membrane.     The  poiimor  or  small  palatine  nerve  runs  in  a 

rior.      canal  by  itself,  behind  the  others,  and  when  it  escapes,  below,  is 

distributed  to  the  soft  palate  and  uvula. 
Dinec-       The  vidian  nerve  runs  backwards  through  the  vidian  or  ptery- 

goid  canal  to  join  the  carotid  plexus ;  it  enters  the  skull  and  the 
iatus  Falloph  to  unite  with  the  portio  dura  in  the  aqueduct  of 
Fallopius*  Another  small  branch  from  the  ganglion  is  said  to 
be  sent  backwards  through  the  pterygo*palatine  canal  to  the 
pharynx ;  this  should  first  be  looked  for  with  the  small  artery 
that  occupies  the  canal.  To  follow  the  vidian,  lay  open  with 
a  bone  forceps  or  chisel  the  canal  in  which  it  lies;  at  the 
posterior  extremity  of  the  canal  the  nerve  turns  outwards  to 
the  petrous  portion  of  the  temporal  bone,  beneath  the  carotid 
artery,  but  to  the  outside  of  it,  and  it  will  therefore  be  neces- 
sary to  remove,  with  the  bone  forceps,  the  posterior  projecting 
angle  of  the  body  of  the  sphenoid,  which  partly  conceals  the 
carotid,  as  well  as  the  point  of  the  petrous  portion  of  tlie  temporal 
bone,  on  which  is  placed  theOasserian  ganglion  of  the  fifth  nerve. 
Cut  across  with  care  the  carotid  artery,  and  remove  it ;  take 
away,  also,  the  small  spicula  of  bone,  which  projects  backwards 
from  the  body  of  the  S{^enoid  to  the  tip  of  the  petrous  portion 
of  the  temporal,  bounds  the  artery  on  the  outer  side,  and  con* 
ceals  the  vidian  entering  the  skull  below,  and  rather  external  to 
it.     At  this  spot  the  nerve  divides  into  two  branches ;  one  is 


Uon. 
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directed  backwards  and  imrards  to  the  carotid  plexus  on  the 
artery;  and  the  other  passes  backwards  and  outwards,  close 
against  the  spicnhi  of  bone  that  separates  the  foramen  ovale  of 
the  sphenoid  from  the  superior  opening  of  the  carotid  canal, 
enters  the  skull  through  the  cartilaginous  substance  in  the  fora- 
men laeerum,  and  it  is  seen  lying  on  the  upper  surface  of  the 
petrous  portion  of  the  temporal  bone :  these  branches  are  diffi- 
cult to  follow  through  the  cartilaginous  substance.  The  junction 
of  this  with  the  portio  dura  will  be  seen  with  the  dissection  of 
that  nerve. 

The  posigriar  branch*  or  vidian  nerve  is  directed  backwards  Poste- 
ftmn  the  ganglion^  and  sometimes  consists  of  two  filaments  at  branch 
its  commencement ;  it  then  enters  the  vidian  or  pterygoid  canal  ^^^' 
in  the  root  of  the  pterygoid  process,  and  is  enveloped  by  a 
strong  fibrous  sheath,  which  is  closely  united  to  the  bone,  but 
is  loose  around  the  nerve  and  its  artery ;  and  near  the  posterior 
extremity  of  the  canal  the  nerve  divides  into  two  branches ;  -— 
the  carotid,  and  large  superficial  petrosal  nerve;  or  when  there 
are  two  filaments  to  the  nerve,  they  separate  to  form  these. 
The  caroHd  branch,  larger,  but  shorter  than  the  other,  and  carotid 
reddish-looking,  passes  backwards  and  outwards,  below  the 
superficial  petrosal,  to  join,  on  the  outer  side  of  the  carotid 
artery,  with  the  carotid  plexus  that  surrounds  it,  thus  uniting 
together  the  carotid  plexus  and  Meckel's  ganglion.  The  large  ^^^. 
m^ferfieiai peiraeai  nervBy  the  other  division  of  the  vidian  and  theKem 
continuation  of  the  nerve,  is  smaller  and  longer  than  the  carotid 
branch ;  it  enters  the  cranium  through  the  cartilaginous  sob- 
stance  in  the  foramen  laeerum  basis  cranii,  close  against  the 
portion  of  the  sphenoid  which  bounds  anteriorly  and  externally 
the  foramen,  and  is  then  situated  in  a  groove  between  the  con- 
tiffuous  borders  of  the  posterior  angle  of  the  great  wing  of  the 
adenoid,  and  the  petrous  portion  of  the  temporal  bone,  on  the 
outer  side  of  the  carotid  artery,  and  beneath  the  Gasserian 
ganglion;  it  is  still  contmued  backwards,  escapes  from  be- 
neath the  ganglion,  and  is  received  into  the  groove  on  tlie 
anterior  and  upper  surface  of  the  petrous  portion  of  the  tem« 
poral  bone,  by  which  it  is  conducted  to  the  hiatus  Fallopii  to 
join  the  pmtio  dura  nerve.  As  the  nerve  lies  on  the  temporal 
bone  it  is  covered  by  the  dura  mater,  is  parallel  but  internal  to 
the  small  superficial  petrosal  nerve,  —  a  branch  from  Jacobson's 
nerve  in  the  tympanum  to  join  the  otic  ganglion ;  in  the  hiatus 
it  is  joined  by  a  small  filament  from  Jaoobson's  nerve ;  and  its 
junction  wim  the  portio  dura,  where  this  nerve  changes  its 
direction  to  pass  backwards,  is  marked,  as  shown  by  Arnold,  by 
a  gangliform    enlargement.      The  vidian  connects  Mockers 

*  Bock  and  Arnold  describe  mother  posterior  branch  —  the  fharyngeaX — 
whieh  accompanies  the  pterjrgo-palatine  artery  in  its  canal,  and  is  distributed 
to  the  pbaryni. 
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gangUon  with  the  portio.  duray  and  with  the  •|^0880-phar3mgeidv 
nerve,  fay  raeftDS  af  JacobsenlB  Bei»veiM    '  -'  >    ^ 

DbMo-  The  part  of  the  poptio  dicra  Chat  remanis  to  he-  dteaected  iat 
that  which  is  coiiftained  iathetempotalboneyM-the  pontion  both 
internal  to  the  bene  and  external  to  tit  havings  been  examined^ 
If  the  middle  fossa  of  die  base  of  the  skull  of  this  «<*4.the>  left  ^^t*.} 
side  has  not  been  divided  with  asawy  the*  nerve  will-  be  easily 
exposed  with  a  little  care«  llie' nerve  extends' in  aserpentinei 
course  from  the  foramen  audttarinm  internum  to  the'*stykHi 
mastoid  foramen,  and  the  dissection  ma^  be  begnn  at  either  end». 
but  it  is  more  convenient  to  commence  at  its  point  of  exit 
from  the  skull :  it  would  greatly  facilitate  the  tracmg  this  nerv& 
to  have  at  hand  a  dry  temporal  bone^  with  the  -course  of  the 
portio  dura  and  cavity  of  the  tynpasittm  exposed.  Saw  verti«-i 
cally  through  the  side  of  the  skull  between  tlie  meatus  exlcmus 
and  anterior  border  of  the  mastoid  process,  but  dose  to  the 
latter,  and  also  through  the  posterior  part  of  the  8tylo«*mastoid 
foramen  ;  this  incision  opens  the  poeterior  part  of  the  aqueduct 
of  Fallopius,  and  removes  the  portion  of  the  skull  behind  it.  The 
nerve  is  now  seen  to  be  direoted  upwards  and  forwards  through 
the  petrous  substance  of  the  temporal  bone  with  a  considerw 
able  portion  situated  above  k ;  remove  this  projecting  part  bj. 
repeated  cuts  of  the  saw  and  bone  forceps,,  until  the  nerve  in  ita 
canal  is  reached.  By  the  removal  of  the  'bone  the  ^nastoid  ceUa 
are  exposed,  the  superior  vertical  and  horiaent^  aemicironhiD 
canals  are  opened,  *^  the  portio  dura'  lying  bdow  the  horixontai 
ane^  together. with  the  posterior  part  of  the  cavity  of- the  tymx 
panum,  a  space  ntUated  between  the  squamous  and  petrous 
portions  of  toe  tempwal  bone ;  break  away  the  thin  bony  plate 
tliat  forms  the  roof  of  the  tympanum,*  and  the  cavity  and  ita 
osseous  chain  are  expdsedy  and  one  of  its  bones  *^  the  incus -^ 
is  supported  in  the  mastoid  cells,  so  that  these  are  not  to  be 
unnecessarily  removed  to  weaken  the  slender  <^8in«  Along 
the  line  of  union  of  the-  inner  wall  and  roof  of  this* cavity  ia 
a  hard  bony  canal  that  contains  the  nerve?  the  overhanging 
portion  is  to  be  taken  awtay  with-  the-  bone  Ibroeps^  and  the 
canal  to  be  opened.  •  In  the- front  of  the  tympanum  the  nerve 
auddenly  changes  its  direction;. and  runsiawardo  to  the  foramea 
auditorium  intenumn ;  the  >bone  above  it  ia  to  -be  removed^ :  and 
the  junction  of  the  ^vidian .  with-  it  at  thia  point  eaposed.*  Afke 
the  internal  auditory  fbraasen  has  heen  laid' open,  the  portio 
aaollia  is  seen  in: its  bottom.  .  <     —  ? 

Portio.    •    The  jwitlio  dura  of  the  aeven^  nerve  accompanies'  the  portio 
NoTCL    noolliS'to  the  foramen  auditorium  intemnn,  into  whidi  both 
pasa{  but  the  portio  dura,  that  supplies  the  faee,  enters-  an 

*  The  chisel  and  miUlet  are  not  to  be  tiBed  in  the  dissection 'of  ihifl'n^rre, 
flinee  a  <udden  shock  often  breaks  Uve  bone  Id  pieces  and  ^estroyt'thd 
whole  disMction, 
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aperftore  in  -tlie  ^p6r  part  of  the  forameni  and  lies  above  the 
other  division.  The  nerve  has  a  serpentine  ooiirae,  through 
tiie  aqueduct  of 'Fattoptus^  in  the  petrous  portion  of  the  tem- 
poral bone^  and  reaches  the  atylo-inastoicl  ftramen^  to>  be  dis* 
tnbuted  to  the  face^  as  before  dissected.  It  first  runs  horizon* 
taU  J  eutirardsy  to  the  inner  wall  of  the  tympanum,  and  dose 
belnod  the  codUea  of  the  iDternal  ear ;  at  this  panrt  it  turns 
hackwarda  at  a  right  angioi  and  takes  an  arched  oouise  dbove 
the  cavity  of  the  tympanum,  sttnated  along  the  upper  part  of 
its  iBteraal  wall  in  the  prominent  bony  cand  above  the  foramen 
ovale,  and  it  is  next  placed  between  die  beriBontal  semicircular 
canal,  ebofCt  and  the  pyramid  below ;  the  nerve  now  turns  almost 
vertically  downwards  behind  the  cavity  of  the  tympanum,  or 
between  it  and  the  mastoid  cells,  and  leaves  the  aqueduct  of 
Fallopius  by  its  lower  aperture,  or  the  stylo*mastoid  foramen. 

The  bpotuhes  of  the  nerve  in  this  part  of  its  course  are  notBraneh- 
^ery  many.    In  the  bottom  of  the  internal  auditory  foramen  it  "* 
joins  the  portio  mollis  by  some  small  filaments ;  and  where  it  To  the 
BMkes  its  sudden  turn  backwards,  in  front  of  the  tympanum,  ^^ 
vteeives  the  vidian  or  large  superficial  petrosal  nerve  which  lies  Junction 
in  the  hiatus  Fallopii :  the  union  between  the  two  is  inseparable,  vldhuakT 
and  a  reddish  gangliform  enlargement  is  situated  at  the  point  of 
junction.    About  half  an  inch  before  the  exit  of  the  nerve  from 
the  stylo-mastoid  foramen  it  gives  off  a  delicate  branchy -^  the 
ekarda  ij^mpamf'^^hich  runs  upwards  and  forwards  in  a  canal  chorda 
in  the  posterior  wall  of  the  tympanum,  external  toy  and  some**  ^' 
idatt  in  front  of  the  aqueduct  of  Fallopius  in  the  same  wall^ 
then  enters  the  cavity  by  an  aperture  close  to  the  ring  of 
bone  to  which  the  membrane  tympeni  is  attached,  about  two 
lines  on  the  outer  side  of  the  pyramid,  and  in  the  angle  of  union 
of  the  floor  and  posterior  boundary  of  the  space,  and,  to  see  it 
in  the  tympanum,  the  incus  may  be  removea  from  between  tlie 
maHeus  and  stapes.    The  nerve  is  now  much  increased  in  size 
by  ythe  mucous  membrane  reflected  around  it,  crosoes  the  mem* 
brana  tympani:fram  behind  forwards,  above  its  middle,  and  is 
doseiy  .applied  to  the  long  process  of  the  malleus ;  it  leaves  the 
front  of  the  tympanum,,  on  a  level  wiih  the  Gksserian  fissure  but 
Internal  and  anterior  lo  it^  in. a  small  canal  fiirmed  partly  by  the 
tenpml<hone  and  partly  by  the  spinous  process  of  thesphenoidi 
and  I  situated  between  the  Glasserian  ntsure  and  the  Eiusta* 
cfaiaaitiibB;  when  at  escapes  fisofn  the  canalyit'is  situated- deeper 
tlian  the  spinous  process  of  the  sphenoid  and.'interoal  lateral 
Ijgament  of  the  jaw,  and.  descends,  after  a  courie  of  about  an 
inoh,  tot  join  wttn  the  gustatory  nerve  of  the  inferior  maxillary 
divisioariof  tbCififUr,  as  aeen  in*  the  dissection 'of  the  other  side* 

The  pprtio  mcUia^  the  larger  division  of  the  seventh  nerve,  P«>rtio 
distribuUicl  to  the  internal  ear,  enters  the /internal  auditory  Nml 
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foramen  with  the  portio  dura,  but  inferior  to  it,  and  joins  with 
this  nerve  by  some  small  filaments.     In  the  foramen  it  divides 
into  two  branches ;  the  superior^  the  smaller,  enters  the  cochlea 
b^  the  small  aperture  seen  in  the  bottom  of  the  meatus,  and  is 
distributed  by  many  filaments  to  this  part  of  the  ear ;  the  lower 
portion  subdivides  into  three  branches  which  pierce,  separately, 
the  wall  of  the  vestibule  in  the  bottom  of  the  meatus,  and  sup* 
ply  the  sacs  of  the  vestibule  and  semicircular  canals.    The 
anatomy  of  this  nerve  is  given  with  tlie  ear. 
P'uiec.       The  dissection  of  the  otic  ganglion  may  be  taken  next  in 
**°°*      order;   but  to  expose  it  requires  great  care,  even  in  a  very 
recent  subject,  and  in  this  late  period  of  the  dissection  of  the 
head  and  neck  there  is  seldom  much  seen  of  it.    The  ganglion 
is  situated  on  the  inner  side  of  the  inferior  maxillary  or  third 
division  of  the  fiflh  nerve,  almost  close  to  the  base  of  the  skull, 
and  must  therefore  be  arrived  at  firom  within.      By  the  re- 
moval of  the  mucous  membrane  from  the  posterior  part  of  the 
nasal  fossa,  behind  the  position  of  Meckel's  ganglion,  the  Eusta- 
chian tube  and  muscles  of  the  palate  are  exposed  on  this  —  the 
left —  side  of  the  skull.     Take  away  the  levator  palatt ;  do  the 
same  with  the  Eustachian  tube,  but  with  great  care,  because  it 
crosses  the  ganglion,  and  the  posterior  branches  from  it  lie  in 
close  contact  with  the  outer  side  of  the  tube ;  much  cellular  mem- 
brane surrounds  the  fifth  nerve  between  the  skull  and  upper 
border  of  the  internal  pterygoid  muscle,  and  descending  to  the 
inner  surfkoe  of  the  muscle  is  the  internal  pterygoid  branch  of 
the  fiflh  nerve,  which  could  not  be  reached,  from  without,  on  the 
other  side.    It  is  in  this  cellular  membrane  that  the  ganglion 
will  be  seen,  covered  by  a  fascia ;  but  the  readier  way  to  find 
it  is  to  saw  vertically  through  the  portion  of  the  petrous  sub- 
stance of  the  temporal  bone  that  remains,  a  Uttle  to  the  inner 
side  of  the  inner  wall  of  the  tympanum,  and  so  as  to  leave  un- 
touched both  it  and  the  small  superficial  petrosal  nerve:  of 
course  the  bone  must  be  supported  whibt  it  is  divided.    The 
Eustachian  tube  and  levator  palati  being  removed,  follow  down 
the  small  petrosal  nerve  to  the  eanglion,  between  the  petrous 
portion  of  the  temporal  bone  and  the  sphenoid ;  another  small 
nerve  to  the  ganglion  is  beneath  this,  has  the  same  direction  on 
the  outer  side  of  the  Eustachian  tube,  and  supplies  the  tensor 
^mpani  muscle ;  the  small  canal  of  the  muscle  is  to  be  opened 
from  the  carotid  canal  which  is  cut  into  by  tlie  division  of  the 
bone:    the  branches  that  unite  it  to  other  nerves,  and  the 
branch  to  the  tensor  palati  muscle,  are  not  so  difficult  to 
follow, 
otic  The  otfi0  or  maxillo^ympainic  gangUon,  first  dissected  by 

g^^  Arnold,  is  situated  on  the  inner  side  of  the  inferior  division  of 
the  fifth  nerve,  soon  after  it  has  left  the  skull ;  and  from  the  re- 
semblance of  the  nerves  joining  the  ganglion,  to  those  which 
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come  to  the  ophthalmic  in  the  orbit,  its  two  diief  branches  of 
eommanication  with  other  nerres  are  named  tiie  long  and  the 
short  root  or  branch.  The  ganglion  is  of  a  reddidi  colour, 
dosely  united  to  the  internal  pterygoid  branch  of  nerve^  and 
dbore  the  origin  of  the  auriculo-temporal  nerve  from  this  divi- 
sion of  the  fifth  ;  it  is  covered  on  the  inner  side  by  the  levator 
palati  and  Eustachian  tube,  and  is  in  front  of  the  middle  menin- 
geal artery.  The  ganglion  has  branches  of  union  with  other 
nerves,  and  branches  of  distribution  to  muscles. 

The  ganglion  is  united  by  numerous  filaments  to  the  trunk  Branch. 
of  the  inferior  maxillary  nerve,  and  to  the  pterygoid  branch  of  u„fo'n. 
this  nerve  on  which  it  is  placed ;  these  have  been  named  the  with 
skart  rooty  and  are  analogous  to  the  branch  of  communication,  nnh. 
in  the  orbit,  between  the  ophthalmic  ganglion  and  the  inferior 
oblique  branch  of  the  third  nerve*     Some  small  filaments  are 
sent  to  the  auriculo-temporal  nerve.     The  branch  of  connection 
with  the   glosso-pharyngeal  nerve,  by  means  of  the  nerve  of  with 
Jacobson,   is  the  small  superficUd  petrogal  nerve,  which  com-Gi^sM- 
mences  in  the  tympanic  plexus  on  the  inner  wall  of  the  tympa-  ^^JT"* 
num,  escapes  from  this  cavity  by  a  canal  appropriated  to  it^  and 
appears  on  the  anterior  surface  of  the  petrous  portion  of  the 
temporal  bone,  anterior  and  external  to  the  large  petrosal  nerve  ; 
it  leaves  the  cranium  between  the  petrous  portion  of  the  tem- 
poral bone  and  the  spinous  process  of  the  great  wing  of  the 
sphenoid,  below  the  large  petrosal  nerve,  and  descends  with 
a  direction  forwards,  parallel  to  the  branch  to  the  tensor  tyrapani 
muscle,  but  above  it,   to  join  the  posterior  part  of  the  gan- 
glion: this  IS  the  long  root  of  the  ganglion,  and  corresponds 
to  the  branch,  in  the  orbit,  from  the  nasal  nerve  to  the  ophthal- 
mic ganglion.     Arnold  describes,  also,  some  branches  of  the  with 
sympathetic,  as  accompanying  the  middle  meningeal  artery,  ^p«. 
and  joining  the  ganglion.  ^^^^ 

One  of  the  branches  of  distribution  is  the  nerve  to  the  tensor  or diitri- 
-tympani  muscle  ;  it  arises  firom  the  upper  and  posterior  part  of  ^^{|^°' 
the  ganglion,  ascends  obliquely  backwards  on  the  outside  of  the  Tensor 
Eustachian  tube,  below  the  small  petrosal  nerve,  but  with  the  ^S' 
same  direction,  and,  internal  to  the  spinous  process  of  the  ^hen- 
oid  bone,  enters  the  canal  which  contains  the  tensor  tympani 
muscle,  to  which  it  is  distributed.    Another  small  branch  comes  To  the 
firom  the  front  of  the  ganglion,  and  liters  the  tensor  palati  p^l^yj 
muscle. 

The  iniernal pterygoid  branch  of  the  fifth  nerve,  now  exposed,  Branch 
arises  from  the  inner  side  of  the  upper  division  of  the  inferior  f^^'jf' 
maxillary  branch  of  the  fifth  nerve,  as  soon  as  it  has  passed  to  the 
through  the  foramen  ovale,  and  descends  to  the  under  sur-ptery- 
face  of  the  internal  pterygoid  muscle,  in  which  it  ends ;  it  is  a  '°^^*^ 
long  thin  branch,  and  is  joined  above  by  filaments  of  the  otic 
ganglion. 


QSi  VIUBCTIOV  OF  TMBi  mSHLlHi 

DiMcc.'  '  Let  the  'dbeeotiir'Tetarn  tbdie'  exauikmlton  of'tht^nssA 

^^^      nerve ;    and  the  terminal  branches  of  the  internal  maxiHaifj^ 

artery^  and  the  other  arteries  to  the  node^)    The  nerve  entera 

the  cavity  through  the  aperture  -in  the  liront  of  the  ethmoid 

bone,  and    ta  trace  it  remove  the  pituitary 'iweiUbraHe  •  fn^tii 

the  OS  nasi^  and  tidce  away  as  much  of  the  (iro^ctiBg  Msai  hotia 

as  may  conceal  it :  the  filaments  of  this  nerve  to  the  septuni 

are  destroyed.  ...;-;)- 

K„a]        It  is  only  the  portion  of  the  fuual  nerve  oontaihefd  in  the 

Kerve.  cavity  of  the  nose  thatTemains  to  be  seen,  since  the  comme^e* 

ment  in  the  orbit  and  the  terminatson  in  the  face  are  dissectedl 

It  passes  into  the  nose  through  an  aperture  appropriated  to  it 

by  the  side  of  the  crista  galK,  and  when  it  has  entered  divider 

into  a  branch  for  the  septum,  and  the  oontinaation  of  the  nerve 

Branch  or  the  nasal.    The  hram^  to  ike  septum  divides  into  filatnenta 

se^um.  that  ramify  on  its  anterior  part,  and  may  be  traced  to  about  ita 

i^^,^    middle ;  and  the  nasid  branch  or  continuation  of  the  nerve  runs 

forwards  and  downwards^  in  a  groove  for  it,  beneath  the  spinet 

of  the  frontal  and  nasal  bones,  and  at  the  tower  part  of  the 

nasal,  perforates  the  membrane  joining  the  cartilage  to  it,  and 

is  distributed  to  the  integuments  of  the  side  of  the  nose.    This 

nerTe  gives  a  branch  that  ramifies  in  the  mucous  membrane  of 

ToUie   the  upper  part  of  the  outer  wall,  and  on  the  spongy  bones ;  and 

^SS  as  it  liesbeneaUi  the  nasal  bone^  some  small  filaments  tlirough 

the  apertures  in  it  to  the  integuments. 
Branch.      The  mtemol  mamliaty  artery  divides  in  the  spheno-maKillary 
Setn-  fossa  into  spheno-palatine,  pterygo-palatme,  vidian,  and  supe- 
1^^   rior  palatine  arteries,  which  run  wiUi  the  nerve*  of  the  stime 
lary.      names. 

spheno-      The    ^ketUhpoldthie   artery  enters  the  nose  through  the 
^^|!^  spheno-palatine   foramen,   and   divides    Into  many  brfmches; 
some  of  these  are  distributed  on  the  wall  of  the  nasal  fossa^ 
and  on  the  spongy  bones,  and  some  very  small  branches  are 
supplied  to  the  membrane  lining  the  cavities  that  receive  pro- 
longations from  the  pituitary  membrane  of  the  nose.    One  long 
branch,  the  artery  of  the  septum,  descends  on  the  partition 
between  the  nostrils  as  far  as  to  the  foramen  into  the  anterior 
palatine  canal»  and  it  here  anastomoses  with  a  branch  from  the 
superior  palatine  in  the  roof  of  the  mouth.    This  branch'  ac- 
companies the  naso-palatine  nerve,  and  covers  the  septum  with 
numerous  ramifications. 
Fterno-     The  pterygihwUaHfue  is  a  very  small  branch,  and  often  aHsea 
''^^•''"^'fVom  thepreceaing,  it  passes  backwards  through  the  pterygo- 
palatine canal,  and  is  distributed  to  the  upper  part  of  the  pha- 
rynx and  Eustachian  tube.  * 
Vidian       The  vvdian  or  pterygoid  branch  is  a  small  artery  that  entera 
Artery.  ^^  pterygoid  caiml  with  the  nerve  of  the  same  name,  and,  at 


i^ffkOsMiidr .  en^takyn  tndsibyrheio^  ;dntnbutecl  •  to,  the  pBa- 

>iTb^  sHperi^  palaiim,'the-  largest  .braDdh  of  the  .  internal  superior 
{na^Ulsiiy^.dcsoenfk  «a  the  posterior  peiatuie  oanal  l»  thenoof  of  An«^r 
^p^rinoutbp  (It  Qowr  ^uittBiforwatds  along  the  kwer  surface  of  ftbd 
alveolar^iwrcby  wUh  the patatmeneFve^.  and  elcftenda foinvttrds  to 
th^  anterior  palatine. canal  to.aittstoniDse«iirithtthe  ar(bery  of  the 
septum,  which  descends  to  the  roof  of  the  mouther  and  wtlh  the 
bmnek  of  the<;opposi4e\8ide»xbeURd-  the  incisor  teeth.  In  the 
ppsterior  palatine  canal  the  artery  gives  some  branches,  threugh 
ike'  {date  of  the  palate  bene,  to  the  Lniing  meniibrane  of  the 
nose :  it  ^e^-  off  othev  palatine  braaehes  for  the  palatine  oanalB 
behind  Uy-aad  these  continiie>wiih  the  palatine  neri^es  to  the 
aoft  palate  and  tonsil ;  and  as  it  extends  along  the  roof  of  the 
jnsMMith  it  suppliea  thoighmds,  miieoiis  membrand,  the  gums,  and 
.jiWeoli* 

.    The  V€in9  with  these  brandies  of  the  intearnal  maxillary  veim. 
IMrtery  join,  in  the  spbeno-maxiilacy  Ibsaa,  wiAh  the  infra*orbital 
'yein,'to  form  &  plexos  that  opens  into  the  ihoial  by  means  of 
ithe  €dv€olar  vein. 

The  oiker  arteries  ia  the  nose  wte  diiefly  some  branches  from  Arteric* 
the  facial  near  the  nasal  aperture^  and  the  anterior  and  posterior  ^^ 
/ethmoidaL ;  the  smterisr  with  the  nasal  nenre  supplies  the  mi»-  Anterior 
iCoua  Qiembraiie  behind  the  nasal  bones,  and  on  the  anterior  part  mT'^ 
of  the  septum  ;  and  the  -pssisnwr  eihmaidal,  only,  aorae-  small  Po^e- . 
branches  to  the  septum :  thtee  anastomose  with  bfaacheb  of '***'' 
Jbe  spbeno^iatatine. 

.  The  dissection  of  the  pterygoid. region  may  be  repeated  on  Di«we. 

the  portion  of  the  skull  that  remains ;  and  any  portions  of  either  ^^^' 
the  upper  or  lower  jaws  may  be  immersed  in  dilate  nitriic  or 
hydro-ohloBtc  acid  %  till  they  are  softened,  to  dissect  the  nerves 
.ui.tbem«. 


(.        ...       .     .1'      ,.,.-•.         •    •  •  •  •  ,      <\ 

DIS&ECTION  OF   THE   TpNGVE* 

!>  J  i  J    f  '•*'•'-• "  '  . 

Take  the. tfn^gue,  connected  tp  the  larynx,  cut  off  the  epds  6f  DUfee- 
.  lh«$  muscles^  but  l^ve  .ei^oMgh  to  follow  tl;ieii(i,  afterwards  to  their  ^^* 
insertion.  .        , 

;.  .^;The  ^ps^v^,  the;  org^n  of  .ta^te,  is  .a  muscular  and  moveable  Hie 
^bo^y  situated  in  the  iuteripr  of  the  mouth,  ana  it  isiix^d  in  its  '^f*^^^' 
.  p^itjon  by  mu^cl^s,  find  by  the  ireflection  of  the  mucous  mem- 
brane to  the  sides  of  the  cavity.     It  is  somewhat  pyramidal  in 
-.ab0pe,;.th^  94^.  ^n  f^P^Ji  ltnd,,the.  base  betiind  to  thp  phavynx. 

"*'    ♦''*lTi6  iit^tigth'ot  this  ttuijr  bte  about?  tW6  drachm*  6^  the  labid  to  ohe 
ounce  of  water,  and  thin  is  to  be  changed  at  intervals  till  it  is  softened. 
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The  upper  surface  or  dorsum  of  this  body,  free  in  the  cavity 
of  the  mouthy  is  divided  into  two  equal  parts  by  a  median  de- 
pression that  terminates  near  the  base,  in  an  aperture -— the 
foramen  caecum,  and  when  the  cavity  is  closed  it  is  placed  in 
contact  with  the  arched  roof.     Now  the  tongue  is  removed, 
the  dorsum  seems  horizontal,  but  before  it  is  taken  from  its 
natural  position   the  anterior  portion  only  is  horizontal,   the 
posterior  being  oblique  from  before  backwards.     This  surface 
is  studded  with  numerous  small  papillae^  of  which  there  are 
three  kinds,  —  the  conical,   fungiform,   and  drcumvallatsB   or 
caliciform;  and  near  the  base  it  is  occupied  by  some  lingual 
glands.      The    epiglottis   is   connected   to   its   posterior  part 
by  a  central,  and  by  two  lateral  folds  of  mucous  membrane* 
Papilla;  The  popiUcB  circumvolUxUB  or  caliciformes,  situated  near  the 
vlaiaue'  base  of  the  tongue,  are  from  sixteen  to  twenty  in  number,  and 
are  placed  in  two  lines ;  each  of  these  extends  backwards  from 
the  side,  converging,  to  meet  in  front  of  the  epiglottis,  and 
they  form  thus  a  V  with  the  legs  directed  forwards.     These 
papillae  are  larger  than  the  others  of  the  dorsum,  they  have  a 
truncated  summit,  and  are  surrounded  by  membranous  cups  or 
collars  from  which  they  have  obtained  their  names.     In  the 
angle  of  union  of  the  two  legs  of  the  V  is  the  small  depression 
of  the  foramen  caecum,  but  this  is  oftentimes  not  marked  suffi* 
Conical  ciently  to  be  apparent.  The  conical  pcqnlLe,  the  most  numerous 
Papiiis.  ^^^  ^i^g  smallest,  occupy  the  whole  upper  surface  of  the  tongue 
in  front  of  the  circumvallatae ;   they  are  connected  by  their 
bases,  which  are  placed  downwards,  and  are  free  by  their  apices, 
Fungu   which  are  directed  rather  backwards.     The  fungiform  papUUe 
plpiiiie.  are  larger  than  the  conical,  amongst  which  they  are  scattered ; 
ihey  are  dilated  at  their  free  extremities,  narrow  and  pointed 
at  their  attachment  to  the  surface,  and  are  readily  recognised 
Lingual  amoogst  the  conical  by  their  greater  size.     The  Unffual  glands 
Glands.  ^^^  small  glandular  bodies,  similar  to  those  of  the  cheek  and 
lips,  they  are  situated  at  the  posterior  part  of  the  tongue,  and 
extend  as  far  forwards  as  the  large  papillae  with  the  membranous 
investments.     The  borders  of  the  tongue  are  thick  and  round 
behind^  but  they  gradually  become  smidler  near  the  apex.     By 
the  under  surface  it  receives  the  different  muscles  that  :>ttach 
it  posteriorly,  and  in  firont  of  these  it  is  fixed  by  the  fraenum, 
or  fold  of  mucous  membrane  beneath  the  tip. 
DiMec-       Place  the  tongue  on  its  dorsum,  dissect  out  the  different 
tion.      niuscles  that  are  connected  to  it  and  enter  into  its  structure ; 
the  glosso-pharyngeal  nerve  is  to  be  preserved  on  each  side,  and 
traced  to  the  side  and  base  of  the  tongue. 
struc.        The  tongue  consists  of  the  fibres  of  the  different  muscles 
^""^      that  end  in  it,  a  fatty  substance  being  placed  between  their 
Musdei.  fibres,  together  with  vessels  and  nerves.     Along  the  outer  side 
of  this  body  are  the  fibres  of  the  stylo-glossus  directed  for* 
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wards,  and  internal  to  these  the  fibres  of  the  hjo-glossus,  which 
mix  with  those  of  the  stylo-glossus  muscle.  In  the  middle  line, 
from  the  base  to  the  apex,  are  the  Tertical  fibres  of  the  genio- 
hyo-glossus,  —  the  muscle  of  the  right  side  beine  separated 
mm  the  aae  of  the  lefi  bj  a  fibrous  partition ;  and  between  the 
genio-hjo-glossus  and  the  hyo-glossus  is  the  muscular  fasciculus 
of  longitudinal  fibres  of  the  lingualis.  Hie  fibro-cartilaginoua 
wqdum  that  divides  the  tongue  into  two  lateral  halves  is  seen  in  septum. 
the  middle  line  between  the  two  genio-hjo-glossi  muscles ;  it 
is  wider  and  stronger,  behind,  where  it  is  attached  to  the  os 
h joides,  than  before ;  its  upper  border  reaches  to  the  dorsal  sur- 
face of  the  tongue,  the  lower  appears  in  the  interval  between 
the  genio-hyo-glossi  muscles,  and  to  its  sides  are  attached  the 
muscular  fibres  of  this  body.  The  papiUoR  are  constituted  by  Papm». 
a  filament  <]£  a  nerve,  and  by  a  vascular  plexus^  surrounded  by 
the  mucous  membrane  with  its  epithelium  :  into  the  conical  and 
fungiform  papillas,  the  filaments  of  the  gustatory  nerve  can 
be  traced ;  and  to  the  circumvallatse  the  filaments  of  the  glosso- 
pharyngeal nerve. 

The  nerves  of  the  tongue  are,  on  eadi  side,  the  glosso-pharyn-  Neires 
geal,  gustatory,  and  hypoglossal ;  the  two  latter  are  dissected,  T^onpie, 
but  follow  the  glosso-pharyngeal  into  the  mucous  membrane 
which  covers  the  base,  and  trace  up  also  other  branches  from  it 
through  the  fibres  to  the  papillae.     The  glosso^pharyngeai  nerve  oiocio- 
gives  off  many  branches  beneath  the  hyo-glossus  muscle;  some  |eai?°' 
of  these  pass  through   the  side  of  the  pharynx,  supply  its 
mucous  membrane,  and  descend  nearly  to  the  os  hyoides,  whilst 
others  go  to  the  mucous  membrane  of  the  base  of  the  tongue 
and  of  the  epiglottis ;  others  are  supplied  to  the  amygdala,  form- 
ing a  kind  of  plexus  for  it.   The  trunk  of  the  nerve  divides  near 
the  border  of  the  tongue  into  two  branches  ;  —  the  upper  turns 
to  the  dorsum,  and  supplies  the  mucous  membrane ;  the  lower 
passes  beneath  the  lingualis,  and  divides  into  filaments  that  per- 
forate its  fibres  to  enter  into  the  muscular  substance,  and  some 
of  these  ascend  to  the  papillae  circumvallatee.    This  nerve  is  the 
smallest  of  those  distributed  to  this  organ,  and  occupies  the 
posterior  part  or  the  portion  marked  by  tlie  extent  of  the  papiUas 
circumvallatie.     As  Uie  gustatory  nerve  passes  forwards  beneath  Ouit*. 
the  lateral  part  of  the  tongue,  it  gives  upwards  numerous  fila-  ^'^' 
ments ;  some  of  these  perforate  its  substance,  to  enter  the  coni- 
cal and  fungiform  papillse,  and   some  turn  inwards   to  unite 
with  the  filaments  of  the  hypoglossal  or  ninth  nerve.    The  hgpo*  Hrpo- 
glossal  or  ninth  nerve  gives  filaments,  from  its  upper  part,  for  ^^ 
the  supply  of  the  muscular  substance :  these  become  suddenly 
small  and  disappear;  but  some  filaments  join  those  of  the 
gustatory  nerve. 

The  vessels  to  the  tongue  are  dissected  ;  the  arteries  are  de-  VeMeis. 
rived,  chiefly^  from  the  large  lingual  artery  of  each  side. 
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between  it  and  the  opposite  muscle,  is  thecrico-thjroid  membrane 
which  is  divided  in  laryngotomy. 
Aryts-       The  aryUBfwid  muscle^  single  in  the  middle  line,  and  short  and 
Muscle,  thick,  is  placed  in  the  hollow  on  the  posterior  surface  of  the 
arytaenoid  cartilages  which  it  connects  together.    Two  planes 
of  Bbres  with  different  directions  are  found  in  this  muscle ;  the 
Oblique  superficial  —  the  aryUtnmdeusobUquu8---^coiimtA  of  two  oblique 
portion,  ^j^^^^^i^  which  are  attached,  by  one  extremity,  to  the  apices  of 
the  aryteenoid  cartilages ;  and,  by  the  other,  to  their  bases;  they 
cross  each  other  in  their  centre  like  the  legs  of  the  letter  X ; 
Trans-    the  deep  fibres-^ the  arytoenoideus  IraiMtwmtf  —  pass,  trans- 
^^"^'     versely,  across  the  interval  between  the  cartilages,  and  are  fixed 
Reia.      to   their  outer  borders.     It  is  covered  by  the  mucous  mem- 
brane and  some  glands  ;  and  it  lies  on  the  arytaenoid  crtilages. 
There  is  sometimes  another  arytaenoid  muscle  described,  since 
a  few  fibres,  situated  in  the  ary  teeno-epiglottidean  fold  of  mucous 
membrane  on  the  side  of  the  aperture  o^  the  larynx,  are  named 
the  aryUBno-^gloUidean  muscle, 
poste-        The  crico'arytanoideus  posticus  muscle^  large,  flat,  and  tri'> 
crico.    angular,  lies  on  the  posterior  part  of  the  cricoid  cartilage.     The 
nViT'    (origin  is  from  the  depression  on  the  posterior  part  of  the  cricoid, 
Muscia  on  the  side  of  its  vertical  ridge ;  its  fibres  run  upwards  and  out* 
?nscr"    vai'dsy  si^d  converge  to  be  inserted  into  the  projection  on  the 
tion. '     outer  part  of  the  base  of  the  ary  tsenoid  cartilage.     The  mucous 
uoni'     membrane  of  the  pharynx  conceals  this  musde  ;  and  it  covers 

a  part  of  the  cricoid  cartilage  on  which  it  lies. 
Dissec-       Open  the  larynx  for  the  two  remaining  muscles  under  cover 
^^°"'      of  the  thyroid  cartilage ;  separate  the  snoall  comu  from  its  arti- 
culation with  the  cricoid  cartilage,  on  the  same  side  as  that  on 
which  the  muscles  are  dissected,  and  remove  the  square  half 
of  the  thyroid  of  the  same  side,  by  dividing  it  near  the  centre. 
Clean  away  the  cellular  membrane  from  the  muscular  fibres 
exposed,  the  lower  constituting  the  crico-arytsenoideus  lateralis, 
and  the  upper  the  thyro-arytsenoid  muscle :  the  latter  is  the 
most  extensive,  and  reaches  upwards  to  some  distance.     In  re* 
moving  the  cellular  membrane  near  the  centre,  and  upper  part 
of  the  thyroid  cartilage,  be  careful  not  to  destroy  the  laryngeal 
pouch  which  is  prominent  and  distended. 
Crico-         The  crico^arytanoideus  latercdisy  a  small  muscle  placed  be* 
no^deus  neath  the  thyroid  cartilage,  may  be  considered  only  a  part  of 
lateralis  the  thyro-arytsenoid  muscle.     It  arises  from  the  upper  border  of 
Origin^*  the  side  of  the  cricoid  cartilage ;  the  fibres  pass  upwards  and 
inier-    backwards  to  be  inserted  by  a  tendon,  with  tlie  thyro-arytsnoid, 
^^°"'      into  the  projection  on  the  outer  side  of  the  base  of  the  ary« 
t^onV     ^"oi^  cartilage.  The  thyroid  cartilage  and  crico-thyroid  muscle 

conceal  it,  and  it  lies  on  the  crico-thyroid  membrane. 
Thjcro.       The  thyro^aryttmoideus  musek,  now  also  dissected,  extends 
Do'id"'    backwards  from  the  thyroid  to  the  arytaenoid  cartilage ;  it  is 

Muscle. 
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tliick  below  and  in  front,  but  thin  and  expanded  above  and 
behind.    It  ariteif  on  each  side,  near  the  angle  of  union  of  the  origio. 
plates  df  the  thyroid  cartilage,  and  from  about  the  inferior  third 
of  its  depth  ;  the  fibres  pass  backwards,  —  the  inferior,  forming 
a  thick  bundle,  to  be  inaeried  into  the  projection  in  front  of  the  iiuer. 
base  of  the  arytsenoid  cartilage,  and  also  into  a  slight  depression  ^^°"' 
external  to  this ;  and  the  superiOT,  thinner,  diverge  to  be  inserted 
into  the  anterior  and  outer  surface  of  the  cartilage.     Some  of 
the  fibres  of  this  muscle  are  said  to  ascend  to  the  epiglottis, 
with  the  appellation  o£  thyro-epiglaUidean  muscle.     The  outer  Reia- 
surface  of  tlie  muscle  is  covered  by  the  thyroid  cartilage,  and^^^"** 
the  inner  rests  on  the  cbordes  vocales,  ventricle  of  the  larynx, 
and  its  pouch. 

Divide  the  trachea  and  cricoid  cartilage  along  the  middle  line,  dimcc- 
behind,  without  cutting  the  branch  of  the  recurrent  nerve  which  ^'°"' 
is  given  to  the  arytsenoid  muscle,  and  the  communication  of  the 
superior  and  inferior  laryngeal  nerves  at  the  back  of  the  la* 
rynx :  this  is  to  be  dissected  afterwards,  on  the  side  left  for  the 


The  space  in  the  interior  of  the  larynx  is  bounded  by  the  interior 
cricoid  and  thjrroid  cartilages,  and  that  portion  included  between  ^^^^ 
the  wide  alse  of  the  thyroid,  is  much  diminished  in  size  by  the 
existence  of  tlie  thj^'o-arytsenoid  muscle  and  ligaments,  which 
leave  only  a  narrow  angular  interval  —  the  glottis — between 
them,  for  the  passage  ^  the  air.  Above  the  glottis^  on  each 
side,  is  a  depression  —  the  ventricle  of  the  larynx  —  situated 
between  the  upper  and  the  lower  ligament  or  cord.  In  the  pare 
enclosed  bj  the  cricoid  cartilage  the  cavity  again  enlarges,  but 
its  size  is  limited  by  this  cartilaginous  ring.  The  extent  of  the 
cavity  of  the  larynx,  below,  is  the  lower  border  of  the  cricoid 
cartilage ;  and  above,  the  aperture  between  the  epiglottis  and 
arytaenoid  cartilages,  or  the  superior  orifice  of  the  larynx. 

The  tuperior  orifice  of  the  larynx,  seen  by  placing  together  superior 
the  divided  cricoid  cartilage,  is  a  triangularly-shaped  aperture,  ^'^^ 
with  the  base  in  fi-ont,  and  the  apex  behind,  and  the  sides  are 
sloped  off  obliquely  downwards  and  backwards.  The  boundaries 
of  this  orifice  are,  in  front,  the  epiglottis ;  behind,  the  ary tsenoid 
cartilages  and  their  muscle;  and,  on  each  side,  the  arytsmo- 
epiglottidean  fokls  of  mucous  membrane,  containing  a  few  mus- 
cular fibres  of  the  same  name,  and  some  ligamentous  fibres  coxi- 
tinuous  with  the  uppor  vocal  cord  x  this  aperture  is  closed  by 
Its  valve  or  the  epiglottis  during  deglutition. 

The  tfeniriele  oC  the  larynx  is  the  oval  depresuon,  on  each  ventti- 
side,  between  the  vocal  cords,  the  upper  boundary  being  semi-  ^^ 
lunar,  and  the  lower,  strai^t.    The  outer  surface  is  covered  by 
the  fibres  of  the  thyro-arytsenoideus  muscle,  and  in  its  anterior 
part  is  the  aperture  into  the  laryngeal  pouch. 

s  S 
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Laryn-        The  socculus  laryngis  or  laryngeal  pouch  *,  best  seen  by  re- 
touch,   moving  the  thyro-arytaenoid  muscle  of  that  side  on  which  the 
thyroid  cartilage  has  been  cut  through,  is  a  small  membranous 
cul-de-sac  which  projects,  upwards,  between  the  superior  vocal 
cord  and  the  side  of  the  thyroid  cartilage.     It  is  conical  or 
cylindrical  in  shape,  about  half  an  inch  in  depth,  and  reaches, 
now  it  is  distended,  to  the  upper  border  of  the  thyroid  cartilage, 
or  even  above  it ;  its  cavity  communicates  with  the  front  and 
upper  part  of  the  ventricle,  by  a  narrow  aperture  provided  with 
two  folds  of  mucous  membrane.     The  external  sutface  of  the 
pouch  is  studded  with  small  glands,  whose  ducts  perforate  the 
fibrous  and  mucous  coats  to  open  on  the  inner  surface;  numerous 
nerves  are  distributed  on  its  outer  surface. 
Inferior      The  aryUBno-eptglottideus  inferior  muscle^  also  described  by 
Tio-e^v-   ^r.  Hilton,  is  exposed  by  raising  the  mucous  membrane  close 
guatu-    above  the  upper  chorda  vocalis.      "  The  muscle  arises  by  a 
Muscle,  narrow  and  fibrous  origin  from  the  arytsenoid  cartilage  just  above 
the  arytsenoid  attachment  of  the  superior  chorda  vocalis:   it 
passes  forwards  and  a  little  upwards,  and,  becoming  expanded, 
covers  the  superior  half,  or  sometimes  two  superior  thirds,  of 
the  pouch  on  its  laryngeal  surface  ;  and  is  inserted  by  a  broad 
attachment  into  the  edge  of  the  epiglottis/' 
The  The  glottis^  the  narrowest  part  of  the  cavity,  is  the  interval 

^  ^  or  Hma  between  the  inferior  chorda  vocalis  of  each  side,  and 
it  is  wider  behind  than  before,  because  the  cords  are  here  se- 
parated by  the  interval  between  the  arytsenoid  cartilages.  The 
antero-posterior  measurement,  the  longest,  is,  in  the  male, 
nearly  one  inch,  and  the  transverse,  behind,  about  a  quarter  of 
an  inch  ;  but  in  the  female  the  measurements  are  less,  particu- 
larly the  antero-posterior,  which  is  only  about  two  thirds  of  an 
inch,  because  of  the  smaller  development  of  the  angle  of  union 
of  the  thyroid  cartilage.  Immediately  below  the  glottis,  the 
cavity  of  the  larynx  is  enlarged  in  the  cricoid  cartilage. 
DUMc-  Remove  the  mucous  membrane  from  the  chordae  vocales 
which  are  visible  through  it,  and  let  it  be  done  on  the  same  side 
as  that  on  which  the  muscles  are  dissected ;  take  away  the  crico- 
arytsenoideus  lateralis  muscle,  the  thyro-arytsenoid  having  been 
already  divided. 
Chords  The  chordm  vocales  or  thyro-arytsenoid  ligaments,  are  two 
Tocaics.  ligamentous  cords  on  each  side,  extended  from  the  angle  of  the 
Inferior,  thyroid  to  the  arytsenoid  cartilage.  The  inferior  one,  the 
strongest,  is  a  firm  fibrous  band,  attached,  in  front,  to  the  angle 
of  union  of  the  plates  of  the  thyroid  cartilage  about  the  middle 
of  its  vertical  depth,  and  behind,  to  the  anterior  projection 
situated  at  the  base  of  the  arytsenoid ;  this  ligament  consists  of 

*  Mention  is  made  of  this  structure  by  Galen ;  it  is  described  by  Mor- 
gagni,  in  his  AdverBaria  Anatomicor  i.  §  1 6. ;  and  it  is  also  described  by  Mr. 
HUton,  in  vol.  iL  of  the  Guy^s  Hospital  ReporU,  p.  520. 
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antero-posterior  fibres,  and  is  continuous  below  with  the  crico- 
thyroid membrane,  which  becomes  thin  as  it  is  prolonged  back 
to  the  arytenoid  cartilage.  It  is  free  on  all  the  other  surfaces, 
and  internally  looks  towards  the  one  of  the  opposite  side,  tlie 
interval  between  them  being  the  glottis ;  externally,  it  is  covered 
by  the  thyro-arytsenoid  muscle ;  and,  above,  it  forms  the  lower 
boundary  of  the  ventricle  of  the  larynx.  The  superior  oorcf,  supe- 
semilunar  in  shape,  and  much  weaker,  contains  some  fibrous '^^'* 
membrane  in  its  structure ;  it  is  fixed,  in  front,  to  the  angle  of 
the  thyroid  cartilage,  above  the  inferior,  and  near  to  the  attach- 
ment of  the  epiglottis,  and  it  unites  with  the  fibrous  membrane 
which  fixes  this  fibro-cartilaginous  process  to  the  thyroid; 
it  is  attached,  behind,  to  the  front  of  the  arytsenoid  cartilage* 
This  ligament  is  continued  above  into  the  fibrous  tissue  in  the 
arytsno-epiglottidean  fold  of  mucous  membrane ;  and  between 
it  and  the  inferior  is  the  ventricle  of  the  larynx. 

The  mucous  membrane  of  the  larynx  is  continuous,  by  the  upper  mucoim 
orifice,  with  that  of  the  pharynx,  and,  below,  it  is  prolonged  braM. 
along  the  trachea,  to  the  bronchi  and  cells  of  the  lungs.  The 
membrane  covers  the  epiglottis  at  the  upper  part  of  the  larynx^ 
attaching  it,  in  front,  to  the  tongue  by  the  glosso-epiglottidean 
folds,  and,  behind  the  epiglottis,  it  is  connected,  on  each  side, 
to  the  apex  of  the  arjtaenoid  cartilage,  forming  the  arytseno- 
epiglottidean  folds  of  mucous  membrane,  which  bound  the 
auperior  orifice  of  the  larynx,  and  contain  the  arytaeno-epiglot- 
tidean  muscle,  and  some  fibrous  tissue  between  the  epiglottis  and 
the  superior  chorda  vocalis ;  in  this  part  it  is  very  loose,  and  tlie 
submucous  tissue  becomes  readily  infiltrated.  In  the  larynx 
it  closely  lines  tlie  cavity,  sinks  into  the  ventricle,  and  is  pro- 
longed into  tlie  laryngeal  pouch  through  its  small  opening; 
over  the  vocal  cords  it  is  very  thin  and  adherent,  so  that  they 
are  visible  through  it ;  it  now  passes  into  the  space  bounded  by 
the  cricoid  cartilage,  and  descends  along  the  trachea.  The 
glands  of  ihe  hxynx  are  situated  in  the  arytsno-epiglottidean  oimmU. 
folds  of  mucous  membrane ;  and  in  the  thickness  of  the  superior 
vocal  cord ;  and  others,  placed  in  the  substance  of  the  epiglot- 
tis, have  their  opeorngs  on  the  laryngeal  surface  of  this  8truc« 
ture. 

The  nerves  to  the  larynx  are  now  to  be  traced  on  the  un-  Dinec- 
dissected  side,  and,  for  this  purpose,  disarticulate  with  care  the  ^^ 
inferior  angle  of  the  thyroid  from  the  cricoid  cartilage,  without 
cutting  the  inferior  larjmgeal  nerve  which  enters  at  this  spot ; 
fasten  back  with  books  or  pins  the  half  of  the  Uiyroid  cartilage, 
and  separate,  the  cricoid  from  it,  as  far  as  can  well  be  done,  by 
the  same  means.  The-  superior  and  inferior  laryngeal  nerves 
can  now  be  traced,  by  only  removing  the  mucous  and  the  cellular 
membrane,  —  the  superior  enters  the  larynx,  either  through  an 
aperture  in  the  ala  of  the  thyroid  cartilage,  or  through  the  mem- 

s  4 


2S4f  DISSECTION   OF   THE  LARTKZ. 

brane  between  the  os  hyoides  and  it ;  and  the  inferior  runs  over 
tlie  side  of  the  cricoid  cartilage,  giving  off  a  superficial  branch 
which  ascends^  beneath  the  mucous  membrane^  to  join  a  branch 
from  the  superior  laryngeal. 
Superior      The  Superior  laryngeal  nerve,  a  branch  of  the  pneumo-gastric 
pa7"'    in  the  neck,  whose  course  has  been  already  seen,  enters  the 
Nerve. .  jarynx  by  perforating  the  tbyro-hyoid  membrane  with  the  artery 
of  the  same  name,  and,  in  its  interior,  divides  into  a  muscular, 
branch  for  the  arytaenoid  muscle,  and  numerous  filaments  for 
Branch,  the  mucous  membrane.     The  branch  to  the  arykenoid muscle,  the 
Ary^.   T^OBt  Superficial,  runs  downwards  and  inwarcb  to  the  posterior 
noid       part  of  the  muscle  which  it  supplies,  and  joins,  on  the  back  of 
"^*^'  the  larynx,  with  the  superficial  ascending  branch  of  the  inferior 
laryngeal  or  recurrent ;  this  gives  filaments  to  the  mucous  mem- 
Branch,  brane  and  glands  situated  in  this  spot.     The  filaments  to  the 
Muom/  mucous  membrane  are  ascending  and  descending,  —  the  ascend^ 
^^^    inff9  the  least  numerous,  and  the  smallest,  turn  upwards  in  the 
Asoeocu  arytsmo-epiglottidean  fold  of  mucous  membrane,  and  supply  it 
^"s-       and  the  epiglottis,  as  well  as  the  cellular  structure  behmd  the 
OS  hyoides ;  some  of  the  filaments  can  be  followed  to  the  front 
of  the  epiglottis,  which  they  pierce,  to  be  distributed  on  its 
laryngeal  surface:  and  the  most  anterior  of  this  ascending  set 
are  continued  forwards,  in   the  external  glosso-epiglottidean 
fold  of  membrane,  to  the  outer  and  posterior  part  of  the 
tongue,  and  are  distributed  to  its  mucous  membrane :  these  are 
cut   through  if  the  tongue  has  been  divided  dose  to  the  os 
Descend-  hyoides.     The  descending  set  give  also  a  filament  to  join  on  the 
^       side  of  the  larynx,  with  an  ascending  filament  from  the  inferior 
larjrngeal ;  this  is  variable  in  size,  and  descends  beneath  the 
thyroid  cartilage,  and  between  this  and  the  lower  part  of  the 
thyro-arytaenoid  muscle.    The  other  filaments  of  this  set  de» 
scend,  inwards,  in  the  arytseno-epi^ottidean  fold  of  mucous 
membrane,  through  the  interlacement  of  the  vessels  supplying 
it,  to  be  distributed  to  the  mucous  membrane  of  the  inside  of 
the  larynx,   and  they  reach  as   low  as   the  inferior  chorda 
vocalis :  these  branches,  in  their  course,  run  over  the  inner  side 
of  the  laryngeal  pouch,  forming  on  it  a  kind  of  network,  and 
giving  small  filaments  to  it. 
inteior      The  infyrior  laryngeal  nerve^  after  passing  beneath  the  lower 
^^^   border  of  the  inferior  constrictor  musde,  and  before  entering 
Nerre.    beneath  the  thvroid  cartilage,  divides  into  an  external  or  super* 
External  ficial,  and  an  mtemal  or  kryngeal  branch ;  —  liie  easUmai  as- 
^™^^'  cends  beneath  the  mucous  membrane  of  the  pharynx,  and  if  not 
removed,  with  this,  in  exposing  the  musdes  of  the  hack  of  the 
larjmx,  will  be  seen  to  he  on  the  crico-arytsenoideus  posticus 
musde,  and  to  terminate  at  its  upper  border  by  joining  with  the 
arytaenoid  branch  of  the  superior  laryngeal  nerve,  and  by  sup* 
plying,  sometimes,  the  arytaenoid  musde :  a  sort  of  plexus  is 
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ibrmed  at  the  point  of  junction  of  these  two  nerves.  The  in*  intenua 
ftma/ or /aryn^eei/ branch  enters  beneath  the  thyroid  cartilage,  ^^J!;]. 
lying  on  the  cricoid,  and  along  the  outer  border  of  the  crico- 
arytaraoideus  posticus  musde,  and  divides  into  branches  to  sup- 
ply the  arjTtsenoideus,  thyro«arytsnoideus,  crico-arvteenoideus 
posticus,  and  lateralis  muscles ;  the  branches  to  the  last  muscle 
are  given  to  it  whilst  the  nerve  is  entering  the  larynx ;  the  branch 
to  the  arytsBOoid  ascends  beneath  the  crico-arytsenoideus  pos- 
ticus muscle,  and  between  it  and  the  cricoid  cartilage ;  and  the 
other  brandies  come  from  the  nerve  beneath  the  thyroid  car- 
tilage. It  is  joined,  beneath  the  thyroid  cartilage,  by  one  of  the 
descending  filaments  of  the  superior  laryngeal  nerve.  Thus, 
this  nerve  supplies  all  the  muscles  of  the  larynx,  except  the 
crico-thyroid,  which  receives  its  nerve  from  the  external  laryn- 
geal branch  of  the  superior  laryngeal  nerve,  and  the  arytsenoid 
muscle  is  supplied  by  both  the  superior  and  inferior  lar3mgeal 
nerves ;  it  joins  with  the  superior  laryngeal  nerve  in  two  places, 
first,  at  the  back  of  the  larynx,  beneath  the  mucous  membrane 
of  tlie  pharynx ;  and  secondly,  on  the  side  of  tlie  larynx,  beneath 
the  ala  of  the  thyroid  cartilage. 

The  arteries  given  to  the   larynx  arise  from  the  superior  Actniei. 
thyroid,  a  branch  of  the  external  carotid,  and  from  the  inferior 
thyroid,  of  the  subclavian.    The  laryngeal  branch  of  the  supe-  Laryn. 
rior  thyroid  enters  the  larynx,  witli  the  nerve,  by  perforating  SfaJich 
the  thyro-hyoid  membrane  or  the  thyroid  cartilage,  and  divides  '^^^^ 
into  a  superior  and  an  inferior  brandi ;  the  superior  ascends  to  Thjrroid. 
the  epiglottis,  forming  very  numerous  ramifications  on  it,  and 
supplying  it,  as  well  as  the  arytaeno-epiglottidean  fold  with 
vessels;  the  inferior  runs  beneath  the  thyroid  cartilage,  and  sup- 
plies  the  mucous  membrane,  and  the  muscles  in  the  interior  of 
the  larynx.     The  laryngeal  arUries  of  the  inferior  thyroid  are  orinfe. 
generally  small  branches  which  perforate  the  crico^thyroid  mem-  ^<^^' 
brane^  and  ramify  in  the  mucous  membrane,  as  well  as  supply  the 
muscles  of  the  lar3mx. 

The  veine  accompany  the  arteries,  and  join  the  trunks  of  the  vein*. 
veins  which  run  with  the  arteries  of  the  same  name. 

If  it  be  wished,  the  laryngeal  pouch  and  the  chordss  vocales  dimcc. 
may  be  examined  again  on  the  same  side  as  the  nerves,  and^'^"* 
then  the  cartilages  are  to  have  the  muscles  removed  from  them, 
that  their  anatomy  may  be  seen.    The  os  hyoides  is  also  to  be 
cleaned. 

The  OS  hyoides,  so  named  from  its  shape,  is  situated  between  os 
the  base  of  the  tongue  and  the  larynx ;  die  convexity  of  the  ^^<>^^ 
arch  that  it  forms  being  directed  forwards,  and  the  concavity 
backwards.     It  has  a  body  and  two  comua,  on  each  side.    The 
body  is  flattened  and  elongated,  convex  in  front,  and  presents  Body. 
a  central  vertical  projection,  and,  on  each  side,  a  depression 
marking  the  attachment  of  muscles  inserted  into  it ;  it  is  con- 
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brane  between  the  os  hjoides  and  it ;  and  the  inferior  runs  over 
the  side  of  the  cricoid  cartilage,  giving  off  a  superficial  branch 
which  ascends,  beneath  the  mucous  membrane,  to  join  a  branch 
from  the  superior  laryngeal. 
Superior      The  Superior  knyngeal  nerve,  a  branch  of  the  pneumo-gastric 
ifa?"'    in  the  neck,  whose  course  has  been  already  seen,  enters  the 
Nerre. .  larynx  by  perforating  the  thvro-hyoid  membrane  with  the  artery 
of  the  same  name,  and^  in  its  interior,  divides  into  a  muscular, 
branch  for  the  arytaenoid  muscle,  and  numerous  filaments  for 
Branch,  the  mucous  membrane.     The  branch  to  the  cnfyUenaid  muscle,  the 
iuyts-   ™^*^  superficial,  runs  downwards  and  inwards  to  the  posterior 
^id       part  of  the  muscle  which  it  supplies,  and  joins,  on  the  back  of 
"^^^'  the  larynx,  with  the  superficial  ascending  branch  of  the  inferior 
laryngeal  or  recurrent ;  this  gives  filaments  to  the  mucous  mem- 
Branch,  brane  and  glands  situated  in  this  spot.     The  filaments  to  the 
Suooui^  mucous  membrane  are  ascending  and  descending,  —  the  ascend* 
^^^    inffi  the  least  numerous,  and  the  smallest,  turn  upwards  in  the 
Aacmd-  arytsmo-epiglottidean  fold  of  mucous  membrane,  and  supply  it 
^"s-       and  the  epiglottis,  as  well  as  the  cellular  structure  behind  the 
OS  hyoides ;  some  of  the  filaments  can  be  followed  to  the  front 
of  the  epiglottis^  which  they  pierce,  to  be  dbtributed  on  its 
laryngeal  surface :  and  the  most  anta-ior  of  this  ascending  set 
are  continued  forwards,  in  the  external  glosso-epiglottidean 
fold  of  membrane,  to  the  outer  and  posterior  part  of  the 
tongue,  and  are  distributed  to  its  mucous  membrane :  these  are 
cut  through  if  the  tongue  has  been  divided  dose  to  the  os 
DeKend-  hyoides.     The  descending  set  give  also  a  filament  to  join  on  the 
^'       side  of  the  larynx,  with  an  ascending  filament  from  the  inferior 
laryngeal ;  this  is  variable  in  size,  and  descends  beneath  the 
thyroid  cartila|;e,  and  between  this  and  the  lower  part  of  the 
thyro-arytasnoid  musde.    The  other  filaments  of  this  set  de- 
scend, inwards,  in  the  arytseno-epiglottidean  fold  of  mucous 
membrane,  through  the  interlacement  of  the  vessels  supplying 
it,  to  be  distributed  to  the  mucoiu  membrane  of  the  inside  of 
liie  larynx,   and  they  reach  as   low  as   the  inferior  chorda 
'  vocalis :  these  branches,  in  their  course,  run  over  the  inner  side 

of  the  laryngeal  pouch,  forming  on  it  a  kind  of  network,  and 
giving  small  filaments  to  it. 
inteior      The  inferior  laryngeal  nerve^  after  passing  beneath  the  lower 
^[^   border  of  the  inferior  constrictor  muscle,  and  before  entering 
Nerre.    beneath  the  thvroid  cartilage,  divides  into  an  external  or  super* 
External  fidal,  and  an  mtemal  or  laryngeal  branch ;  — -  the  exUmal  as- 
branch.  ^^^g  beneath  the  mucous  membrane  of  the  pharynx,  and  if  not 
removed,  with  this,  in  exposing  the  musdes  of  the  back  of  the 
larynx,  will  be  seen  to  lie  on  the  crico-arytsenoideus  posticus 
muscle,  and  to  terminate  at  its  upper  border  by  joining  with  the 
arytsenoid  branch  of  the  superior  huyngeal  nerve,  and  by  sup* 
plying,  sometimes,  the  arytenoid  muscle :  a  sort  of  plexus  is 
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fbrmed  at  tlie  point  of  junction  of  these  two  nerves.  The  in*  internal 
lisrita/ or /aryn^eei/ branch  enters  beneath  the  thjroid  cartilage^^^ngnj. 
lying  on  the  cricoid,  and  along  the  outer  border  of  the  crico* 
arytsnioideus  posticus  musde*  and  divides  into  branches  to  sup- 
ply the  arjTtsenoideus,  thyro-arytsenoideus,  crico-arytsnoideus 
posticus,  and  lateralis  muscles ;  the  branches  to  the  last  muscle 
are  given  to  it  whilst  the  nerve  is  entering  the  larynx ;  the  branch 
to  the  arytaenoid  ascends  beneath  the  crico-arytaenoideus  pos« 
ticus  muscle,  and  between  it  and  the  cricoid  cartilage ;  and  the 
other  brandies  come  from  the  nerve  beneath  the  thyroid  car- 
tilage. It  is  joined,  beneath  the  thyroid  cartilage^  by  one  of  the 
descending  filaments  of  the  superior  laryngeal  nerve.  Tbus^ 
this  nerve  supplies  all  the  muscles  of  the  larynx,  except  the 
crioo-thyroid,  which  receives  its  nerve  from  the  external  laryn* 
geal  branch  of  the  superior  laryngeal  nerve,  and  the  arytsenoid 
muscle  is  supplied  by  both  the  superior  and  inferior  laryngeal 
nerves ;  it  joins  with  the  superior  laryngeal  nerve  in  two  places, 
first,  at  the  back  of  the  larynx,  beneath  the  mucous  membrane 
of  tlie  pharynx ;  and  secondly,  on  the  side  of  the  larynx,  beneath 
the  ala  of  the  thyroid  cartilage. 

The  arteries  given  to  the   larynx  arise  from  the  superior  Actniei. 
thyroid,  a  branch  of  the  external  carotid,  and  from  the  inferior 
thyroid,  of  the  subdavian.    The  laryngeal  branch  of  the  supe-  Laryn. 
nor  thyrcMd  enters  the  larynx,  witli  the  nerve,  by  perforatmg  Stanch 
the  thyro-hyoid  membrane  or  the  thyroid  cartilage,  and  divides  '^^^^ 
into  a  superior  and  an  inferior  branch  ;  the  superior  ascends  to  Thjrroid. 
the  epiglottis,  forming  very  numerous  ramifications  on  it,  and 
aupplving  it,  as  well  as  the  arytaeno-epiglottidean  fold  with 
vessels ;  the  inferior  runs  beneath  the  thyroid  cartilage,  and  sup- 
plies  the  mucous  membrane,  and  the  muscles  in  the  interior  of 
the  lar]mx.     The  laryngeal  arieries  of  the  inferior  thyroid  are  or  infe. 
generally  small  branches  which  perforate  the  crico-thyroid  mem-  nUL  ^' 
brane,  and  ramify  in  the  mucous  membrane,  as  well  as  su[^]y  the 
muscles  of  the  larynx. 

The  veins  accompany  the  arteries,  and  join  the  trunks  of  the  veuu. 
veins  which  run  with  the  arteries  of  the  same  name. 

If  it  be  wished,  the  laryngeal  pouch  and  the  chordes  vocales  Diuec. 
may  be  examined  again  on  the  same  side  as  the  nerves,  and  ^^^"' 
then  the  cartilages  are  to  have  the  muscles  removed  from  them, 
that  their  anatomy  may  be  seen.    The  os  hyoides  is  also  to  be 
deaned. 

The  OS  hvoideSf  so  named  from  its  shape,  is  situated  between  o« 
the  base  of  the  tongue  and  the  larynx ;  the  convexity  of  the  ^i^^*^ 
arch  that  it  forma  being  directed  forwards,  and  the  concavity 
backwards.     It  has  a  body  and  two  comua,  on  each  side.    The 
body  is  flattened  and  elongated,  convex  in  front,  and  presents  Body. 
a  central  vertical  projection,  and,  on  each  side,  a  depression 
maridng  the  attachment  of  musdes  inserted  into  it ;  it  is  con- 
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cave  behind,  looks  downwards  and  backwards,  and  is  connected 
to  the  epiglottis  by  a  band  of  membrane  ;  the  upper  border  is 
connected  to   the  fibrous   tissue  which  is  continued  into  the 
tongue.     The  cornua  are  joined  to  the  body  by  surfaces  covered 
creut     with  cartilage ;  the  great  comu  reaches  backwards  as  far  as  the 
^^^'    posterior  border  of  the  thyroid  cartilage,  it  is  large  at  its  junction 
with  the  body  of  the  bone,  and  ends  posteriorly  in  a  tubercle  ; 
smau.    its  surfaces  are  directed  upwards  and  downwards.     The  small 
comu  or  appendix  is  directed  upwards  and  backwards,  and  is 
joined  by  the  stylo-hyoid  ligamenty  which   is   sometimes  os- 
sified, 
cartu         The  cartilages  of  the  larynx  are  four ;  two  single  ones,  —  the 
o7the     thyroid  and  cricoid, 'placed  in  the  middle  line ;  and  a  pair, —  the 
Larynx,  arytsenoid,  situated  one  on  each  side  of  the  central  line,  together 

with  a  fibro-cartilage  —  the  epiglottis. 
Thyroid      The  thyroid  cartilage  receives  its  name  from  its  resemblance 
uge.^'     to  a  shield ;  it  is  situated  at  the  front  and  upper  part  of  the 
larynx,  the  greater  part  of  which  it  forms,  and  its  increased  width, 
above,  gives  to  the  larynx  somewhat  of  a  funnel-shape.     It  is 
convex  in  front,  and  presents,  in  the  middle  line,  the  projection 
Fomum  of  the  pomum  Adami^  which  is  more  marked  in  the  male  than 
yidami.  f^^^^,^  ^^  posterior  surface,  concave,   gives  attachment  in 
front  to   the  epiglottis,  chordee   vocales,   and   thyro-arytaenoid 
muscles,  and  within  its  concavity  are  received  the  arytenoid 
cartilages,  with  the  posterior  part  of  the  cricoid.     It  consists 
of  two  square  parts  or  halves  united  along  the  middle  line :  the 
posterior  border  of  each,  rounded  and  thick,  ends  above  and 
below  in  the  superior  and  the  inferior  comu,  the  former,  the 
longest,  is  joined  to  the  os  hyoides  by  the  round  ligament,  and 
the  latter,  the  thickest  and  shortest,  is  articulated  to  the  cricoid 
cartilage ;  the  upper  border,  rather  convex^  ends  in  the  middle 
line  in  a  depression,  it  is  slightly  hollowed  out  at  the  root  of  the 
superior  comu,  and  to  it  is  attached  the  thyro-hyoid  membrane ; 
the  lower  border  is  rather  concave,  and  joins  in  the  middle  line 
the  projecting  part  or  the  pomum.     The  outer  surface  is  marked 
by  an  oblique  line  which  extends  downwards  and  forwards,  from 
a  tubercle  at  the  root  of  the  superior  comu,  to  near  the  middle 
of  the  lower  border ;  the  portion  in  front  of  this  is  excavated 
and  less  strong  than  the  part  behind ;  to  the  line  is  attached,  in 
front,  the  sterno-thyroid,  and  behind,  the  inferior  constrictor  of 
the  pharynx.     The  inner  surface  of  each  lateral  half  is  smooth, 
and  covered  by  mucous  membrane. 
Cricoid       The  cricoid  cartilage^  the  only  one  of  the  cartilages  of  the 
u^!'-   larynx  that  forms  a  ring  or  circle,  is  placed  below  the  thyroid^ 
and  its  depth  behind  is  three  or  four  times  greater  than  before. 
The  lower  border,  nearly  straight,  is  united  to  the  first  ring  of 
the  trachea  by  a  fibrous  membrane;  the  upper  border,  very 
irregular,  presentSi  in  the  middle  line  behind,  a  straight  portion 
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which  extends  outwards  to  the  surface  for  articulation  with  the 
arytenoid  cartilages,  but  beyond  that,  it  is  very  oblique  from 
behind  forwards ;  to  it  are  attached,  in  front,  the  crico-thyroid 
membrane  and  muscle,  and,  on  the  side,  the  lateral  crlco- 
arytaenoid  muscle,  llie  outer  surface,  convex,  gives  attach- 
ment, on  the  side,  to  the  inferior  constrictor ;  but  the  posterior 
part,  which  is  flat  and  rather  square,  is  marked  by  a  median  ridge, 
and  on  each  side  of  it  is  the  depression  for  the  crico-arytsenoideus 
posticus ;  the  median  elevation  gives  attachment  to  the  com- 
mencement of  the  oesophagus.  The  inner  surface  is  smooth, 
and  covered  by  mucous  membrane. 

The  arytanoid  cartilages^  two  in  number,  are  situated  at  the  ^^'^' 
pKOSterior  and  upper  part  of  the  cricoid  cartilage,  one  on  each  carti. 
side  of  the  middle  line,  articulating  with  the  cricoid  at  the  point  ^'*^^' 
where  the  oblique  and  straight  portions  of  the  upper  border 
meet.  Each  cartilage  is  triangular  in  shape,  and  bent  backwards, 
80  as  to  present  a  posterior  surface>  concave,  for  the  arytsenoid 
muscle,  and  an  anterior,  convex  and  rough,  to  which  is  attached 
the  superior  vocal  cord.     The  inner  surface  is  flat,  and  covered 
by  mucous  membrane,  and  the  outer  gives  attachment  to  some 
fibres  of  the  thyro-arytsenoid  muscle.     The  base  is  slightly 
hollowed  out  to  articulate  with  the  cricoid,  and  has,  in  front,  an 
elongated  process,  to  which  is  connected  the  inferior  vocal  cord, 
and  behind,  and  on  the  outer  side,  another  projection  for  the 
attachment  of  the   crico-arytaenoideus  lateralis    and  posticus 
muscles ;  the  apex,  pointed  and  directed  backwards  and  inwards, 
is  surmounted  by  a  cartilaginous  process,  —  the  corniculum  Cornu 
or  capitulum  of  Santorini, — which  is  inclined  to  the  middle  linci  ^'"'°* 
and  nearly  meets  the  one  of  the  opposite  side. 

Two  small  cartilaginous  processes,  named  cuneiform^  are  cund- 
sometimes  found  in  the  arytseno-epiglottidean  folds  of  mucous  c![rti- 
membrane.  ^*^^' 

The  epigloUhy  a  iibro-cartilaginous  structure,  resembling  a  leaf,  Epi-  ' 
is  situated  behind  the  tongue  and  epiglottis,  and  in  front  of  the  ^^^^^' 
superior  orifice  of  the  larynx,  which,  like  a  valve,  it  assists  to  close. 
It  is  vertical  in  position,  and  kept  so  by  its  attachment  to  the 
tongue,  by  means  of  its  ligaments  or  folds  of  the  mucous  mem* 
brane.  The  anterior  surface,  concave  above,  but  convex  below,  is 
connected  to  the  base  of  the  tongue  by  the  glosso-epiglottidean 
folds;  the  posterior  surface,  convex  from  above  downwards, 
and  concave  from  side  to  side,  is  free  and  smooth,  and  covered 
by  the  mucous  membrane;  and  from  its  sides  the  arytseno- 
epiglottidean  folds  of  mucous  membrane  pass  backwards.  If  the 
membrane  that  covers  the  epiglottis  be  removed,  tlie  lower 
attachment  can  be  seen ;  this  part  of  the  epiglottis  is  thin  and 
narrow,  and  is  connected  to  the.  angle  of  union  of  the  plates  of 
the  thyroid  cartilage,  above  the  chordie  vocales,  by  the  M^o- 
^ngloUidean  ligament ;  to  the  root  of  the  tongue  by  a  strong 
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median  band,  and  by  another  ligamentous  structure  to  the  os 
hyoides.     Between  it  and  the  os  hyoides  is  a  mass  of  yellowish 
fat,  named  the  epigloUidean  gland.     The  epiglottis  is  perforated 
by  numerous  small  apertures,  and  it  contains  some  small  glands 
in  its  interior. 
Liga-         The  ligaments  of  the  larynx  unite  together  the  thyroid,  cri- 
ofthe     c<3l\A,  and  arytaenoid  cartilages,  which  enter  into  it,  and  each 
i^yn^  cartilage  is  connected  to  the  other  two :  between  some  of  the 
points  of  union  are  found  capsular  ligaments  and  synovial  mem- 
branes, but  others  have  only  ligamentous  bands  or  membrane 
intervening  between  them. 
Thrro.       The  thyro'hywd  ligament  is  a  thin  loose  membrane  between 
ilga.     the  bones  from  which  it  receives  its  name,  and  is  connected, 
menc.     below,  to  the  upper  border  of  the  thyroid  cartilage,  and,  above, 
to  the  upper  border  of  the  posterior  surface  of  the  os  hyoides : 
it  is  thicker  in  the  middle  than  at  the  sides,  and  ends  behind,  on 
each  side,  in  a  rounded  cord,  which  connects  the  upper  oomu  of 
the  thyroid  cartilage  to  the  rounded  extremity  of  theos  hyoides. 
This  ligament  is  covered  in  front  by  the  th3rro-hyoid  muscle, 
and  is  perforated  by  the  superior  laryngeal  nerve  and  its  artery ; 
beneatn,  it  is  in  contact  with  the  cellular  structure  and  mucous 
membrane  of  the  lar3mx.     A  synovial  membrane  is  placed  be- 
tween the  upper  border  of  the  thyroid  cartilage,  and  the  under 
part  of  the  os  hyoides. 

The  cricoid  and  thyroid  cartilages  are  connected^  in  the  centre, 
by  a  fibrous  band,  —  the  crico-thyroid ;  and  laterally,  by  a  cap- 
sular ligament  and  synovial  membrane  between  the  smful  comu 
of  the  thyroid,  and  the  side  of  the  cricoid, 
crico-         The  crico'thyroid  membrane  or  ligament,  is  thick  and  strong 
^^^  in  the  middle  line,  presenting  a  triangular  portion  which  is  fixed, 
meat,     above,  to  Uie  centre  of  the  lower  border  of  the  thyroid,  and^ 
below^  by  its  wider  part  or  base  to  the  upper  border  of  tiie  cri- 
Goid  cartilage ;  the  lateral  parts  of  the  ligament  are  much  weaker, 
and  are  inserted^  below,  into  the  border  of  the  cricoid,  but  each 
joins^  above,  the  inferior  chorda  vocalis.    Numerous  small  aper- 
tures exist  in  this  membrane  for  small  vessels ;  on  it  lies  the 
small  transverse  arch  of  the  inferior  thyroid  arteries,  and  it  is 
covered  by  the  crico-thyroid  and  crico-arytsenoideus  lateralis 
muscles ;  and  in  the  interior  ofthe  larynx,  it  is  lined  by  mucous 
membrane, 
crioo-        An  oMcukw^  or  capsular  ligament,  surrounds  the  articular 
Articu.  siii^<^cs  between  the  small  oomu  ofthe  thyroid  and  the  side  of  the 
latton.    cricokl  cartilage ;  and  these  are  covered  by  a  tymomai  membrame. 
This  articulation  allows  of  but  little  motioni  and  chiefly  fixes 
together  the  two  cartilages. 
The  The  lower  border  of  the  cricoid  is  joined  to  the  first  ring  of 

tot?e^  the  tradiea  by  the  same  ligamentous  band  that  connects  the 
Trechea.  cartilages  of  this  tube  together. 
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The  articular  surfaces  of  the  arytenoid  and  cricoid  cartilages  crico. 
are  united  together  by  a  capsular  membrane  which  is  strongest  ^^^ 
OD  the  inner  and  outer  sides>  and  the  surfaces  are  lined  by  a  AiJ^^~ 
loose  synovial  membnjme.      The  capitula  are  united  to  the 
arytsenoid  by  cartilage  or  ligament. 

The  ligaments  uniting  the  arytamoid  to  the  thyroid  cartilage^  Thyro. 
or  the  thyro-arytanioidy  are  the  diordae  Tocales.  whose  attach- no^dT* 
ments  have  been  seen.     Some  few  fibres  pass  from  the  arytse-  ^^^ 
noid  cartili^e  to  the  epiglottis. 

Open  the  trachea  by  carrying  an  incision  along  the  front,  in  struc 
order  to  see  its  structure.  The  extent  of  the  tube  is  from  op-  of'Ihe 
posite  the  fifUi  cervical  to  the  third  dorsal  vertebra,  or  about  ^^ 
four  inches^  and  its  size  is  greater  in  men  than  in  women.  The 
trachea  consists  of  a  fibrous  tube  in  which  are  developed  carti- 
laginous processes,  forming  parts  of  circles,  and  a  greater  por- 
tion of  the  fibrous  tissue  is  found  on  their  cutaneous  than  on 
their  tracheal  surface.  The  cartilages  in  the  tube  c^  the  trachea 
are  from  sixteen  to  twenty  in  number,  and  each  forms  only  the 
two  thirds  or  three  fourths  of  a  circle,  the  space^  behind,  being 
filled  up  by  muscular  fibres ;  each  segment  of  a  circle  is  convex 
in  front,  and  concave  behind,  but  their  depth  differs,  the  first 
being  the  widest ;  or  two  below  this  may  be  joined  together. 
The  last  cartilage,  or  the  one  at  the  bifurcation  into  the  bronchi, 
is  V  shaped,  and  the  legs  of  the  V  are  curved,  on  each  side,  to 
form  the  first  cartilage  of  the  bronchus :  by  the  strength  of  the 
cartilages,  this  tube  always  remains  open  for  respiration.  If 
the  fibrous  membrane^be  removed  from  the  outside^  in  the 
interval  between  the  ends  of  the  cartilages,  the  transverse  mus- 
cular fibres  which  occupy  tlie  space  between  their  truncated 
extremities  will  be  exposed ;  and  on  the  inside  of  these  are 
longitudinal  bundles  of  a  yello#  elastic  tissue,  which  occupies  the 
portion  of  the  tube  made  up  by  the  muscular  fibres.  Some 
glands  are  situated  between  the  fibrous  and  muscular  layers,  as 
wdl  as  in  the  fibrous  structure  between  the  cartilages.  The 
mucous  membrane  lines  the  whole  tube,  is  continuous,  above, 
with  the  linmg  of  the  lar3mx,  and,  below,  with  that  of  the  lungs 
and  their  cells.  The  arteries  to  the  trachea  are  chiefly  from  Arteries 
the  inferior  thyroid ;  and  the  nerves  from  the  sym|)athetic,  and  Nerve*. 
recurrent  of  the  pneumo-gastric.  The  structure  of  the  bronchi 
is  seen  in  the  thorax. 


CONTINUATION  OF   TBB   NECK. 


•    Take  the  portion  of  spine  which  has  been  set  aside  afler  the  Diueo- 
separation  of  the  pharynx,  and  continue  with  the  anatomy  of  ^^* 
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the  deep  muscles  in  front  of  the  cervical  v^tebne*    To  expose 
these  it  is  only  necessary  to  remove  the  i^scia  that  covers  them. 
The  muscles  are  few  in  number  and  are  easily  distinguished  ;  one 
covering  the  bodies  of  the  vertebrae^  nearest  the  middle  line,  and 
extending  from  the  cervical  to  the  dorsal  region,  is  called  the 
longus  colli  muscle;   a  muscle  external  to   it,  which  reaches 
from  the  transverse  processes  of  the  lower  cervical  vertebrae  to 
the  head,  —  the  rectus   capitis  anticus   major ;  and  the  small 
muscle  external  to  this  last^  and  rather  behind  it,  between  the 
atlas    and    occipital  bone,  —  the  rectus  capitis  anticus  minor. 
This  last  is  generally  cut  through  in  dividing  the  basilar  pro- 
cess of  the  occipital  bone,  for  the  dissection  of  the  pharynx. 
The  rectus  capitis  lateralis  was  dissected  in  the  neck.    These 
muscles  are  the  same  on  both  sides  of  the  middle  line. 
i»nfus       The  longus  colli  tntucle  is  situated  in  front  of  the  cervical,  and 
M^ie.  of  the  upper  dorsal  vertebrae,  which  are  nearly  covered,  on  each 
side,  by  it ;  it  is  pointed  and  tendinous  above,  and  fleshy  below* 
The  direction  of  the  fibres  of  the  upper  and  lower  portions  of 
this  muscle  are  so  difierent,  that  they  have  been   described 
Lower    separately.    The  lotoer  or  inner  portion  consists  of  fleshy  &sci« 
****^""'  culi  whose  direction  is  vertical ;  it  is  fixed,  below,  to  the  lateral 
part  of  the  bodies  of  the  three  upper  dorsal,  and  the  four  lower 
cervical  vertebrae,  and  to  the  intervening  fibro-cartilages ;  the 
fibres  ascend  to  be  inserted,  by  aponeurotic  bands,  into   the 
Upper    bodies  of  the  second  and  third  cervical  vertebrae.    The  f^)per  or 
portion,  g^fgjrnal  is  directed,  from  without  inwards,  towards  the  middle 
line,  and  is  attached,  inferiorly,  to  the  fif^h,  fourth,  and  third 
cervical  vertebrae  ;  die  fibres  are  directed  upwards  and  inwards, 
and  end  in  a  pointed  tendon  which  is  inserted  into  the  body  of 
Reift-     the    atlas.     This    muscle  is  concealed  by  the  pharynx  and 
^^'     oesophagus,  by  the  common  carotid  artery  and  internal  jugular 
vein,  with   the  accompanying  pneumogastric  and  sympathetic 
nerves ;  end  it  lies  on  the  vertebrae.     Its  inner  border  corre- 
sponds to  the  middle  line  of  the  spine,  and  to  the  muscle  of 
the  opposite  side  to  which^it  is  united  above ;  and  its  outer,  to 
the  scalenus  anticus  muscle,  but  it  is  separated  from  this  by  the 
vertebral  vessels ;  above  this,  it  is  in  contact  with  the  rectus 
capitis  anticus  major  muscle. 
Rectuf       The  rectus  capitis  anticus  major  muscle  is  external  to  the 
anticuf   preceding,  and  projects  more  in  front  than  it ;  the  largest  end 
MuKie  ^^  ^^^  muscle  is  at  the  occipital  bone,  and  is  marked  by  a 
Origin,   tendon  on  the  pharyngeal  or  cutaneous  surface.     It  artset  below, 
by  pointed  and  tendinous  attachments,  from  the  anterior  tu- 
bercles of  the  transverse  processes  of  the  sixth,  fifth,  fourth, 
and  third  cervical  vertebrae,  —  the  same  transverse  processes 
into  which  the  scalenus  anticus  muscle  is  inserted,  and  with 
which  it  is  united  at  its  origin ;  from  this  attachment  the  fibres 
inser-    asccnd.  and  form  a  thick  muscle,  which  is  inserted  into  the  basilar 

tion. 
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process  of  the  occipital  bone  in  front  of  the  foramen  magnum. 
The  bundle,  that  arises  from  the  third  cervical  vertebra,  is  in- 
serted posterior  to  the  rest,  and  separate  from  them.  The  Reu- 
anterior  or  pharyngeal  surface  is  covered  by  the  pharynx,  internal  ^^**^' 
carotid,  jugular  vein,  eighth,  ninth,  and  sympathetic  nerves  ;  it 
lies  in  front  of  the  upper  cervical  vertebrae,  and  partly  conceals 
the  rectus  capitis  anticus  minor  muscle.  Along  the  inner 
border  is  the  longus  colli  muscle. 

Tlie  rectus  ce^niis  anticus  minor  muscley  small  and  flat,  situated  Rectus 
external  and  posterior  to  the  last,  arises  from  the  transverse  ^t^cu' 
process  of  the  atlas^  and  partly  from  its  anterior  ring  of  bone  ;  ^^^^  . 
the  fibres  asoend  to  be  inserted  into  the  basilar  process  of  the  origin.' 
occipital  bone  in  front  of  the  foramen  magnum,  and  between  it  in*«r- 
and  the  insertion  of  the  rectus  capitis    anticus   major.     The  j^",'.- 
anterior  surface  is  covered  by  the  rectus  major,  and  ganglion  of  tiont. 
the  sympathetic  nerve  ;  and  it  lies  on  the  ligament  between  the 
occipital  bone  and  the  atlas.     The  anterior  branch  of  the  first 
cervical  or  sub-occipital  nerve  appears  between  this  muscle  and 
the  rectus  capitis  lateralis. 

To  expose  the  inter-transversales  muscles  in  the  upper  part  Dinee. 
of  the  cervical  region,  in  which  they  are  best  seen,  remove 
from  the  anterior  tubercles  of  the  transverse  processes  the 
rectus  capitis  anticus  major  ;  and  from  the  posterior,  the  levator 
anguli  scapulae,  transversalis  colli,  and  trachelo-mastoid  muscles, 
and  part  of  the  posterior  scalenus.  These  small  muscles  are 
found  on  each  side  of  the  anterior  branch  of  the  nerve  as  it 
leaves  the  intervertebral  foramen,  and  they  are  closely  united 
to  the  fibres  of  the  muscles  to  be  removed. 

The  inter-transversales  muscles^  so  called  from  their  position,  inter- 
occupy  the  intervals  between  the  transverse  processes ;  they  tcnaic* 
are  small  elongated  muscles,  two  for  each  space,  except  the^^""^'^'- 
first,  in  which  there  is  only  one,  and  that  on  a  level  with  the 
anterior  set,  so  that  there  are  six  anterior  and  five  posterior 
muscles  on  each  side.     They  are  attached,  above  and  below,  to 
the  anterior  and  posterior  tubercles  of  the  transverse  processes. 
These  muscles  are  separated  from  each  other,  in  the  spaces,  by  ReiA. 
the  anterior  branch  of  the  cervical  nerve  which  escapes  between  ^^^'^ 
them,  and  beneath  the  posterior  one  is  the  posterior  branch  of 
the  same  nerve  passing  backwards;   they  are  closely  united 
to  the  muscles  which  are  connected  to  the  tubercles  of  the 
transverse  processes.     The  first  is  near  to  the  vertebral  artery  in 
the  first  space,  but  it  is   separated  from   it  by  the  anterior 
branch  of  the  second  cervical  nerve  which  turns  forwards  from 
behind. 

The  relations  of  the  cervical  spinal  nerves  at  their  exit  from  TSx\t 
the  canal,  by  the  intervertebral  foramina,  can  be  better  examined  spiniS 
now,  than  m  any  previous  stage  of  the  dissection.     The  nerves  ^«'^«*- 
lie  in  the  intervals  between  the  transverse  processes,  and  the 
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anterior  and  posterior  branches  diverge  from  them ;  the  anterior, 
lying  in  a  groove,  appears  in  the  interval  between  the  processes, 
and  between  the  inter-transversales   muscles,   to  join  in   the 
cervical  and  in  the  brachial  plexus ;  the  posterior  passes  back- 
wards beneath  the  posterior  inter-transversalis  muscle,  and  the 
other  muscles  attached  to  the  posterior  tubercles,  and  in  a 
groove  between  the  articulating  processes,  to  enter  the  fibres  of 
the  semi-spinalis  colli,  or  pass  between  this  and  the  complexus, 
from  which  point  its  distribution  has  been  followed ;  it  gives 
some  branches  to  the  muscles  which  cover  it.     The  first  and 
second  nerves  are  an  exception  to  this  distribution,  since  the 
ganglion  of  the  first  is  on  the  upper  surface  of  the  arch  of  the 
atlas,  and  that  of  the  second  nerve  on  the  arch  of  the  axis,  and, 
from  each  ganglion,  the  anterior  branch  runs  forwards  to  the 
cervical    plexus    across    the  vertebral    artery;    the   posterior 
branches  of  the  two  first  cervical  nerves  enter  the  muscles,  to 
which  they  are,  in  great  part,  distributed. 
verte.        The  Vertebral  artery  has  separate  relations  in  the  neck,  pre- 
Artery,  vlously  to  entering  into  the  chain  of  foramina  in  the  transverse 
processes,  and  also  afler  it  has  escaped  from  these  and  has  entered 
the  skull ;  it  has  been  seen  in  these  two  parts,  and  now  there 
only  remains  to  examine  it  in  the  foramina :  for  this  purpose, 
cut  away  with  a  bone  forceps  the  anterior  part  of  each  trans- 
verse process,  and  the  artery  with  its  accompanying  vein  and 
plexus  of  nerves  will  be  exposed.     The  artery  enters,  generally, 
the  foramen  in  the  transverse  process  of  the  sixth  cervical  ver* 
tebra,  though  the  point  of  entering  varies  much ;  it  then  ascends, 
vertically,  in  the  series  of  foramina  situated  in  the  processes 
of  the  cervical  vertebrae,  as  high  as  to  the  upper  border  of  the 
seconds  where  it  is  directed  outwards  to  reach  the  aperture  in 
the  transverse  process  of  the  atlas  or  first  vertebra.     When  the 
artery  has  passed  through  this,  it  winds  horizontally  backwards 
and  inwards,  on  the  posterior  arch  of  the  atlas,  and  behind  the 
articulating  process  of  this  bone,  perforates  the  posterior  ligament, 
and  ascends,^as  before  seen,  by  the  side  of  the  medulla  oblongata, 
to  join,  with  the  opposite,  in  the  basilar,  at  the  lower  border  of 
the  pons.     In  its  course  through  the  foramina  the  artery  lies, 
below  the  axis,  in  front  of  the  cervical  nerves,  but  the  anterior 
branch  oi  the  second  nerve  crosses  it,  superficially,  in  the  interval 
between  the  first  and  second  transverse  processes ;  the  vertebral 
vein  and  plexus  of  nerves  are  found  with  the  artery  in   the 
Branch-  canaL    The  artery  does  not  give  off  any  named  branches  in 
^'        this  course,  but  numerous  small  arteries  which  enter  the  spinal 
canal,  along  the  nerves,  to  supply  these  and  the  cord,  and  to 
anastomose  with  the  other  arteries  of  the  canal.    On  the  arch 
of  the  atlas  it  gives  branches  to  the  deep  muscles,  and  some  to 
anastomose  with  the  occipital  artery. 
Vein.         The  vertebral  vein  commences  in  small  veins  from  the  muscles 
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of  the  back,  and  from  the  occipital  veins,  and  enters  the  trans- 
verse process  of  the  atlas,  where  it  is  sometimes  joined  by  a 
vein  from  the  posterior  condyloid  foramen.  In  the  canal  with 
the  artery  it  is  joined  by  veins  from  the  interior  of  the  spine  as 
well  as  from  the  external  parts ;  and,  after  it  has  lefl  the  foramina, 
it  lies  externa]  to  the  artery,  receives  the  vein  corresponding  to 
the  cervicalis  ascendens  artery,  and  sometimes  a  branch  from 
the  vein  with  the  profunda  cervicis  artery^  and  opens  into  the 
brachio-cephalic  vein. 

The  vertebral  plexus  come%  from  the  inferior  cervical  ganglion,  verte- 
The  nerves  that  form  it  ascend  with  the  artery^  encircling  it,  and  pi^ua. 
join  with  the  spinal  nerves.     In  the  dissection  of  the  anterior 
branch  of  the  first  or  sub-occipital,  filaments  were  seen  descending 
around  the  vertebral  artery  to  join  the  plexus,  and  the  second 
nerve  is  also  joined  by  it  when  passing  over  the  artery. 

On  the  remaining  part  of  the  spine  dissect  the  ligaments  that  disscc- 
connect  one  vertebra  to  the  other.     Disarticulate  the  seventh  ^"^^^ 
cervical  vertebra  from  the  first  dorsal,  and  the  occipital  bone 
may  be  sawn  through  vertically,  so  as  to  leave  only  an  osseous 
ring  to  bound  the  foramen  magnum  behind ;  remove  the  muscles, 
vessels,  and  cellular  structure,  from  the  vertebras. 

The  ligaments  found  in  the  cervical  region  are,  as  in  the  Lis^- 
others,  an  inter-articular  fibro-cartilage  between  the  bodies  of™nhe 
the  vetebrse,  and  an  anterior  and  a  posterior  common  ligament ;  J^^' 
with  ligamentous  bands  between  the  plates  and  spines  of  the 
vertebrae,  and  capsular  ligaments  and  synovial  membranes  be- 
tween the  articulating  processes :  these   vary   in   the  different 
regions  according  to  the  peculiarities  of  the  vertebrce  in  them. 
Proper  ligaments  are  placed  between  the  occipital   bone   and 
the  atlas,  and  between  the  atlas  and  the  axis,  which  may  be 
examined  afler  the  common  ligaments. 

The  spines  of  the  vertebrae  are  connected  together  through  inter- 
the  medium  of  a  ligamentous  band  —  the  inter- spinal  ligament — Kg,.' 
stretched  from  the  base  to  the  apex.  This  structure  is  thin  in  the  mcnts. 
'Cervical  region,  and  is  placed  between  the  inter-spinales  muscles. 
In  the  other  regions^  small  ligamentous  bands  connect  the  tips 
of  the  spines  together,  and  are  named  svpra-spincd  ligaments,     supra. 

The  intervals  between  the  plates  of  the  vertebrae  are  occupied  Sil««c- 
by  the  ligamenta  subfiava,  which  thus  complete,  behind,  the*^<>°- 
spinal  canal.  These  ligaments  are  best  dissected  from  within ; 
and  the  portion  of  the  spinal  canal,  left  untouched  in  the  dissec- 
tion of  the  cord^  is  to  be  opened  by  sawing  through  the  trans- 
verse processes  at  their  Junction  to  the  bodies  of  the  vertebrae, 
by  which  the  plates  and  articulating  processes  of  these  bones 
will  be  removed  in  one  piece.  The  posterior  arches  of  the  first 
and  second  vertebrae  are  not  to  be  sawn  through,  and  the  arch 
of  the  third  is  to  be  separated  from  that  of  the  second  vertebra, 
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by  disarticulating  it.    After  cleaning  these  ligaments,  examine 
them  from  the  inner  side. 
Liga-         The  ligamenta  tvhflava  receive  their  name  from  their  colour, 
flubflara.  And  are  found  between  the  laminae  of  the  vertebrae^  from  the 
second  to  the  sacrum,  but  not  between  the  first  and  second* 
Their  size  depends  upon  the  intervals  between  the  plates  of  the 
vertebrce,  and  they  are  larger  in  the  neck  than  in  the  back,  but 
in  this  region  they  are  smaller  than  in  the  loins :  they  consist  of 
a  yellow  elastic  tissue^  the  fibres  of  which  are  vertical.    In  each 
space  .  there  are   two   portions  of  this  ligament,  one  for  the 
rights  and  one  for  the  left  lamina ;  they  approach  each  other,  in 
the  middle  line,  at  the  spinous  process,  and  reach,  externally^ 
to  the  articulation  between  the  articulating  processes;   each 
portion  is  fixed  to  the  under  surface  of  the  lamina  above,  and 
to  the  upper  border  of  the  one  below :  separate  one  or  two 
laminae  by  cutting  through  the  ligament,  and  its  thickness  and 
attachments  will  be  better  seen.  The  surface  of  these  ligaments 
towards  the  canal,  is  ui  contact  with  the  dura  mater,  and  only 
separated  by  cellular  membrane;  the  other  surface  is  partly 
concealed  by  the  laminae,  and  by  the  multifidus  spinae  muscle. 
Union        The  articulating  processes  of  the  vertebras  are  surrounded  by 
Artlcti.  &  capsular  ligameni  of  a  few  scattered  fibres,  which  is  thicker 
^s     on  the  outer  than  the  inner  side.     The  articulating  surfaces  are 
ceM«t.    covered  with  cartilage,  as  may  be  seen  by  separating  them,  and 

are  surrounded  by  a  synovial  membrane. 

Anterior     The  anterior  common  ligament^  placed  in  front  of  the  spinal 

Li^!"°"  column,  extends  from  the  axis  to  the  sacrum,  and  is  narrower  in 

ment-    ^^  ccrvicat  than  the  other  regions,  in  consequence  of  the  small 

size  of  the  bodies  of  the  vertebrae.     It  is  attached  to  the  axis 

by  a  pointed  process  which  is  united  to  the  tendon  of  the  longus 

colli,  and,  opposite  the  centre  of  the  body  of  each  vertebra,  it 

is  rather  wider  than  opposite  the  Intervertebral  substance.   The 

vertical  fibres  that  constitute  this  ligament  consist  of  two  or 

more  layers,  the  superficial  passing  over  the  bodies  of  three  or 

four  vertebrae,  but  the  deeper  extend  only  from  one  vertebra  to 

the  other ;  the  fibres  are  for  the  most  part  united  to  the  borders 

of  the  bodies,  and  to  the   intervertebral  substance.     In  the 

neck  it  is  in  contact  with  the  longus  colli  and  the  oesophagus ; 

and  it  rests  on  the  vertebrae,  and  on  some  small  arteries  that 

lie  beneath  it. 

Pottc-        The  posterior  common  Ugament^  situated  in  the  spinal  canaly 

common^s  extended  along  the  posterior  part  of  the  bodies  of  the  ver- 

Liga-     tebrae,  in  the  same  manner  as  the  anterior  in  front ;  it  com- 

^*^^'    mences,  above,  at  the  occipital  bone,  joining  at  this  part  a  liga^ 

mentous  structure  —  the  occipito-axoid  ligament,  —  and  it 

reaches  to  the  sacrum  ;  its  width,  unlike  the  anterior,  is  greater 

opposite  the  intervertebral  substance  than  opposite  the  bodies 

of  the  vertebrae.    In  the  neck  and  back  it  is  altogether  larger 
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than  in  the  lumbar  region ;  and  the  anatomy  of  its  upper  part 
will  be  seen  when  the  arches  of  the  atlas  and  axis  are  removed. 
The  fibres  form  one  or  two  layers  which  have  the  same  arrange- 
ment in  their  attachment  to  vertebrce,  as  in  die  anterior  common 
ligament.  One  surface  of  the  ligament  is  in  contact  with  the 
dura  mater,  and  the  other  lies  on  the  vertebrae,  and  on  some 
Tessels  entering  their  structure. 

The  mterverUbral  tubtUmce  or  fibro-cartUoffe  is  a  cartilaginous  inter. 
plate  or  disk,  between  the  bodies  of  the  vertebras  which  deter-  su^'*^ 
mine  its  shape.  In  the  neck  they  are  not  found  between  the  •<*<^<^«- 
first  and  second,  but  they  exist  between  all  the  rest :  they  are 
thicker  before,  than  behind,  in  the  neck,  which  gives  the  convexity 
forwards  of  the  portion  of  the  spinal  column  formed  by  the 
cervical  vertebrae,  and  the  same  is  the  case  in  the  lumbar  region. 
Each  disk  is  thinner  in  the  neck  and  back  than  in  the  loins ;  it 
is  attached,  above  and  below,  to  tlie  bodies  of  the  vertebrae,  and, 
in  front  and  behind,  to  the  common  ligaments  of  the  bodies.  It 
consists  of  distinct  laminae  at  the  circumference,  the  fibres  of 
one  crossing  those  of  the  next,  but  this  is  best  seen  in  the 
lumbar  region,  in  which  the  cartilages  are  largest  and  tluckest. 
Separate  the  body  of  the  last  cervical  vertebra  from  the  one 
above  it,  and  the  difference  in  the  texture  of  the  centre,  which 
is  a  soft,  spongy  tissue,  filled  with  a  viscid  substance,  instead  of 
being  fibrous  and  laminar  as  the  exterior,  is  very  manifest.  If 
two  other  bodies  be  sawn  across,  vertically,  the  pulpy  substance 
of  the  centre  projects  in  the  incision. 

The  two  fiirst  vertebrae  are  united  together  by  ligaments  con-  External 
necting  their  arches  and  articular  processes ;  as  weU  as  by  some  ^^  ^f 
special,  but  accessory  ligaments  in  the  interior  of  the  canal,  th«Atiat 
and  which  cannot  be  seen  without  opening  the  canal.  azIi. 

The  arch  of  the  atlas  is  united  to  that  of  the  axis  by  an  an-  Pogte. 
terior  and  a  posterior  atlo-axoid  ligament.     Tlie  posterior  is  a^^f^ 
thin,  loose,  membranous-looking  structure,  attached,  above,  to  »dci. 
the  posterior  arch  of  the  atlas,  and,  below,  to  the  upper  border  menST. 
of  the  arch  of  the  axis :  some  vertical  fibres  of  a  yellowish 
colour,  resembling  the  ligamenta  subfiava,  form  a  deep  layer  for 
this  membrane.     The  rectus  major  crosses  the  ligament,  and  the 
second  cervical  nerve  perforates  it.     The  anterior  ligament  con-  Anterior 
nects  the  anterior  arches  in  the  same  manner  as  the  posterior  .xoid. 
unites  the  arches  behind :  the  middle  part  of  this  ligament  is 
tiie  strongest. 

The  first  vertebra,  the  atlas,  is  connected  to  the  occipital  External 
bone  by  means  of  condyles  and  articulating  surfaces ;  and  far-  ^u  of 
^er,  by  an  anterior  and  posterior  ligament :  the  latter  set,  only,  ^J'^^'^ 
can  now  be  seen.  occipital 

The  ligaments^  which  connect  the  arch  of  the  atlas  to  the^^°^ 
occipital  bone^  are  named  oec^fnto-^uUndean.   The  posterior  Uga*^^^ 
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occi-     ment  is  fixed  to  the  posterior  part  of  the  circumference  of  the 
Fdidean.  foramen  magnum^  and  to  the  posterior  arch  of  the  atlas ;  it  is 
very  thin,  and  in  relation  with  the  dura  mater  which  is  con- 
nected to  the  aperture  of  the  spinal  canal.    The  sub-occipital  or 
first  cervical  nerve,  and  the  vertebral  artery,  perforate  it  on  each 
Anterior  gide  of  the  middle  line.   The  anterior  ligament  is  placed  between 
i>itS!Lt.   the  anterior  margin  of  the  foramen  magnum^  and  the  anterior 
loideaii.  g^^ij  q£  ji^g  atlas.     It  has  a  central  portion  which  is  thick  and 
firm,  and  is  fixed  above  to  the  basilar  process  of  the  occipital 
bone,  and  below  to  the  anterior  tubercle  of  the  atlas ;  and  the 
other  part,  wider,  reaches  from  the  articulating  condyles  of  the 
one  side,  to  those  of  the  other.    The  recti  capitis  antici  minores 
muscles  are  in  contact  with  this  ligament. 
Bissec.       The  remaining  ligaments  connecting  these  bones  are  situated 
in  the  interior  of  the  spinal  canal,  which  will  be  required  to  be 
opened  to  see  them.     The  occipital  bone  articulates  with  the 
atlas^  by  its  condyles,  with  the  axis  or  second  vertebra  through 
the  medium  of  intervening  ligaments ;  and  the  second  and  first 
vertebrae  are  connected  also  by  a  transverse  ligament.     To  ex- 
pose these,  cut  through  the  arches  of  the  atlas  and  axis  internal 
to  the  articulating  surfaces,  so  as  to  leave  untouched  these  pro- 
cesses ;  remove  also  the  whole  of  the  posterior  part  of  the  circum- 
ference of  the  foramen  magnum ;  detach  the  tube  of  the  dura 
mater  from  the  interior  of  the  canal,  and  remove  it,  and  the 
posterior  common  ligament,  ascending  to  the  occipital  bone,  is 
brought  into  view. 
Internal      The  occipital  bone  is  connected  to  the  axis  or  second  vertebra 
me1!t~8     ^y  strong  ligamentous  bands,  although  these  bones  are  not  ia 
of^*?®. .  ,  contact ;  they  are  three  in  number,  a  central,  and  two  lateral  or 

Occipital    111*  . 

Bone      check  ligaments. 

^xis.  '^he  acciptto-axoidean  ligament  is  a  thick  fibrous  band,  not 
occipito- very  visible  till  the  continuation,  upwards,  of  the  fibres  of  the 
axoidcan  pog^grior  ligament  is  removed.  It  is  then  seen  to  be  attached, 
ment  above,  to  the  grooved  or  cranial  surface  of  the  basilar  process 
of  the  occipital  bone,  in  front  of  the  foramen  magnum,  and 
between  the  condyles ;  it  descends,  vertically,  in  the  spinal  canal, 
over  the  odontoid  process,  to  be  attached  to  the  body  of  the 
axis,  and  to  join  the  posterior  common  ligament  at  this  part ; 
some  of  the  lateral  fibres  are  continued  on  to  the  body  of  the 
third  vertebra.  If  the  superficial  portion  of  the  ligament  be 
divided  between  the  projection  of  the  odontoid  process  and 
the  foramen  magnum,  a  deeper  but  shorter  process  of  it  is  seen 
to  be  fixed  to  the  upper  part  of  a  transverse  ligamentous  band 
which  binds  down  the  odontoid  process,  and  maintains  it  applied 
to  the  atlas.  A  synovial  membrane  is  sometimes  placed  between 
the  anterior  part  of  this  transverse  ligament  and  the  descending 
or  superficial  fibres  which  go  to  be  inserted  into  the  body  of  the 
axis.    Cut  entirely  through  both  portions  of  this  ligamenti  and 
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the  odontoid  or  check  ligaments,  between  the  same  bones^  are 
exposed. 

Tlie    odontoid  or  check  ligaments    are   two    strong,   round,  odon-' 
fibrous  processes,  about  half  an  inch  long,  attached,  below,  to  cit^ 
the  apex  and  sides  of  the  odontoid  process,  they  then  ascend,  ^^e^ 
with  a  direction  outwards,  to  be  inserted,  on  each  side,  into  a 
depression  on  the  inner  surface  of  the  condyle  of  the  occipital 
bone.     A  transverse  band  is  sometimes  found  to  connect  them 
below  the  occipital  bone,  and  to  be  joined  by  some  fibres  from 
the  tip  of  the  odontoid  process.     These  ligaments  are  covered 
by   the  occipito-axoidean  band,  and  lie  against  the  anterior 
ligament  between  the  atlas  and  axis. 

The  two  first  vertebrae  are  united  together  by  articular  sur-  internal 
faces,  and  by  the  odontoid  process  of  the  second,  which  is^^„*'«'of 
covered  with  cartilage,  and  retained  in  its  position  against  the  ^^e  two 
arch  of  the  atlas,  by  a  transverse  band.  tebrie.^ 

The  transverse  ligament  is  a  flat  cartilaginous  band,  of  a  Tram- 
yellow  colour,  stretched  horizontally  behind  the  odontoid  pro-  ^^|"^^ 
cess  which  it  keeps  fixed  against  the  anterior  arch  of  the  atlas ;  ment. 
It  is  attached,  on  each  side,  to  the  depression  on  the  inner  sur- 
fiice  of  the  articulating  process  of  the  atlas,  and  this  is  better 
seen  by  cutting  away,  on  one  side,  a  part  of  this  process,  till 
its  insertion  into  it  is  reached.     The  upper  border  projects  in 
the  middle  line  above  the  odontoid  process,  and  receives  the 
fibres  of  the  deep  portion  of  the  occipito-axoidean  ligament ;  the 
lower  is  free,  and  closely  binds  the  narrow  part  or  neck  of  the 
odontoid  process.     The  surface  of  the  ligament,  which  looks 
towards  the  dura  mater,  is  crossed  by  the  superficial  fibres  of  the 
occipito-axoidean  ligament,  but  a  synovial  membrane  intervenes 
between  them.     Cut  across  both  this  ligament,  and  the  check 
ligaments,  and  partly  disarticulate  the  odontoid  process,  which 
is  now  seen  to  be  covered  by  cartilage  on  both  the  anterior  and 
posterior  surfaces,  for  its  articulation  with  the  arch  of  the  atlas, 
and  the  transverse  ligament.    Two  synovial  membranes  facilitate  synovial 
the  rotatory  movements  of  this  process  of  bone,  —  the   one^JJ"^ 
being  placed  between  it  and  the  arch  of  the  atlas,  and  the  other 
between  it  and  the  transverse  ligament  which  binds  it  down. 

The  capsular  ligament  which  surrounds,  on  each  side,  die  arti-  union 
cular  surfaces  of  the  two  first  vertebrae,  is  fixed  to  their  margins  J^rticu- 
above  and  below,  and  is  stronger  in  front  than  behind.  Cut  open  lar  Pro- 
the  articulation,  to  see  the  form  of  the  articular  surfaces  covered  c^'. 
with   cartilage ;  they  are  almost  horizontal,  those  of  the  axis  ^-^ 
being  directed  upwards  and  outwards,  and  those  of  the  atlas 
downwards  and    inwards.      The  synovial  membrane  of   each  g^oyi^i 
articulation  is  very  loose,  projects  beyond  the  articular  surfaces,  Mem.: 
comes  into  contact,  on  the  inner  side,  with  the  odontoid  process  '^^^* 
and   transverse  ligament,  and    is  sometimes    continuous  with 
the  synovial  membrane  between  these.    The  vertebral  artery 
I  T  3 
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lies  on  the  outer  side  of  each  articulation.     Disarticulate,  en- 
tirely, the  odontoid  process,  and  the  attachments  of  the  trans- 
verse ligament  are  more  fully  exposed. 
Internal      The  Only  remaining  articulation  is  that  between  the  condyles 
mSu    ^^  ^^^  occipital  bone,  and  the  articular  surfaces  of  the  atlas. 
or  the     This  articulation  is  surrounded  by  a  capsular  Ugament  of  a  few 
Bone  *^^ scattered  fibres,  strongest  externally  and  in  front,  which  is  at- 
Attas.     ^ched  around  the  articular  surfaces,  both   above  and  below. 
capsu.   Open  the  articulation,  the  condyles  of  the  occipital  bone  look 
^"'       downwards  and  outwards,  and  the  articular  surfaces  of  the  atlas^ 
Synovial  upwards  and  inwards.     The  synovial  membrane  is  much  the 
brane'.    looscst  on  the  outer  side,  and  projects  on  to  the  occipital  bone. 
sterno-       Examine  next,  on  the  piece  that  has  been  laid  aside,  the  liga- 
f^^Ku   ments  that  connect  the  clavicle  to  the  sternum ;  remove  the 
^1*-    cellular  membrane  that  surrounds  them ;  and  should  they  have 
become  dry,  immerse  them  for  a  short  time  in  water.     The 
sternal  end  of  the  clavicle  articulates  with  a  depression  on  the 
side  of  the  upper  piece  of  the  sternum,  and  is  kept  in  place  br 
ligaments  which  surround  it;   it  is  received  on  a  fibro-carti- 
iage  which  enlarges  the  articular  surface. 
Anterior     The  arUenor  ligament  consists  of  diverging  fibres,  attached  by 
m£t!     ^  narrow  process  to  the  head  of  the  clavicle ;  from  this  it  is  con- 
tinued over  the  articulation  to  the  front  of  the  sternum.    The 
cutaneous  surface  is  covered  by  the  sterno-mastoid,  and  the 
other  is  united  to  the  inter-articular  fibro-cartilage. 
Foste-        The  posterior  ligament,  less  strongly  marked  than  the  anterior, 
"^'*       is  a  flat  band  behind  the  joint,  attached  to  the  posterior  part  of 
the  head  of  the  clavicle,  and  to  the  sternum ;  it  is  covered  by 
the  stemo-hyoid  muscle,  and  adheres  to  the  fibro-cartilage. 
Inter.        The  tnter-dovicular  ligament  extends  between  the  heads  of 
hu!^^'  ^^6  clavicles,  above  the  upper  part  of  the  sternum ;  the  BibreM  of 
this  ligament  do  not  cross  in  direct  lines,  but  they  dip  into  the 
hollow  between  the  two  clavicles,  and  are  connected  to  the 
sternum.     The  anterior  surface  is  in  contact  with  the  int^u- 
ments,  and  the  posterior  with  the  stemo-thyroid  muscles. 
CoBto.        The  costO'clavicular  Ugetmenty  although  not  connected  to  the 
uHu-'  sternum,  still  serves  to  maintain  the  clavicle  in  position,  by  its 
gament.  attachment  to  this  bone.  It  is  a  short,  but  very  strong  ligament, 
consisting  of  oblique  fibres  which  are  attached,  below,  to  the 
inner  and  upper  part  of  the  cartilage  of  the  first  rib,  and^  above, 
to  the  inner  part  of  the  lower  surface  of  the  clavicle,  near  its 
sternal  end.     The  anterior  surface  is  in  contact  with  the  sub- 
davius  muscle,  and  the  posterior  with  the  subclavian  vein. 
Sometimes  the  clavicle  touches  the  rib^  and  there  is  a  distinct 
articular  surface,  and  synovial  membrane* 
irt^iar    ^®  tnter-ortieularjibro-^xtriilage'wjll  be  seen  by  cutting  through 
libra!.  '  the  ligaments  before  described,  since  this  will  allow  the  clavicle 
uge!'     to  be  raised.    It  is  a  fiat  cartilaginous  plate,  ahnost  circular  ia 
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form,  but  thicker  at  the  circumference  than  in  the  centre*  in 
which  there  is  sometimes  an  aperture.  Above  and  behind^  it  is 
united  to  the  head  of  the  clavicle,  which  is  imbedded  in  the 
cartilage,  and^  below,  it  is  connected  to  the  cartilage  of  the  first 
rib ;  it  is  joined,  by  its  circumference,  to  the  ligamentous  struc* 
ture  in  front  of  the  articulation,  and  behind  it. 

Two  synovial  memhranes  are  found  in  this  articulation ;  one  s.nioTUi 
on  the  upper  surfiice  of  the  fibro-cartilage,  between  it  and  the  j^^^. 
clavicle,  and  the  other,  below,  between  it  and  the  first  rib. 
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The  ear,  the  organ  for  the  perception  of  sounds,  consists,  in  man, 
of  an  external  trumpet-shaped  cartilage,  for  the  concentration  of 
sounds,  attached  to  the  outer  surface  of  the  temporal  bone,  and 
of  two  distinct  cavities  situated  in  the  centre  of  its  petrous  por- 
tion ;  one  of  these — the  tympanum  or  middle  ear  —  is  connected 
to  the  external  cartilage  by  the  meatus  externus;  and  the 
other—  the  labyrinth  or  internal  ear —  communicates  with  the 
middle  by  an  aperture  in  its  outer  wall,  into  which  is  fixed  the 
last  bone  of  the  osseous  chain  which  reaches  across  the  tym* 
panum.  The  different  parts  accessory  to  the  function  of  the 
sense  of  hearing  will  be  dissected  with  the  cavities,  together 
with  the  nerves  and  vessels. 

To  obtain  a  knowledge  of  the  anatomy  of  the  two  internal  ouiec- 
cavities  of  the  ear,  requires  the  dissection  to  be  undertaken,  both  ^*'°* 
on  the  dry  and  on  the  recent  temporal  bone,  in  order  that  the 
osseous  boundaries  may  be  seen  in  the  one,  and  the  soft  parts 
in  the  other.  Since  both  temporal  bones  have  been  unavoidably 
destroyed  in  the  previous  dissection  of  the  head  and  neck,  it  wiu 
be  necessary  to  procure  two  fresh  ones  from  another  source ; 
and  that,  which  will  be  used  for  the  dissection  of  the  nerves, 
should  be  steeped  in  acid  till  it  is  quite  soflened.*  If  a  minute 
examination  of  the  internal  ear  be  wished,  it  will  be  necessary 
to  soflen  both  temporal  bones  in  the  acid.  Previously  to  com- 
mencing the  dissection  on  the  recent  temporal  bone,  expose  the 
cavities  in  a  dry  one,  which  will  greatly  facilitate  the  under* 
standing  these  minute  parts.  Open  the  cavity  of  tlie  tjrmpanum 
by  cutting  through  the  thin  osseous  plate  that  forms  the  roof, 
and  is  situated  in  the  angle  of  union  of  the  squamous  and  of 
the  upper  surface  of  the  pyramidal  or  petrous  portion  of  the 
temporal  bone:   cut  into  the  meatus  auditorius  through  the 

*  The  proportion  of  this  Is  about  half  an  ounce  of  hydro-chloric  acid  to 
half  a  pint  of  water,  and  it  should  be  changed  occasionally  till  the  bone  is 
•oftencd. 

T   4? 
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bony  plate  behind  the  Glasserian  fissure,  and  if  these  have 
been  made  sufficiently  large,  the  tympanum  is  exposed.  The 
vestibule  will  be  seen  by  cutting  deeply  into  the  posterior  sur-* 
face  of  the  petrous  substance  of  the  temporal,  between  the  mea- 
tus auditorius  internus  and  the  aqueduct  of  the  vestibule.  The 
three  semicircular  canals,  that  open  into  the  vestibule,  are  behind 
the  cavity,  and  must  be  separated  from  the  surrounding  bone 
by  means  of  a  file  or  small  saw.  The  position  of  the  superioF 
vertical  is  marked  by  a  projection,  on  the  upper  surface  of  the 
petrous  portion,  about  half  an  inch  behind  the  meatus  au- 
ditorius internus;  the  inferior  or  posterior  vertical  will  be  founds 
behind  the  other,  on  the  posterior  surface,  and  rather  behind 
the  aqueduct  of  the  vestibule  ;  and  the  horizontal  lies  behind  and 
between  the  other  two,  and  deeper  than  they.  The  cochlea  is 
in  front  of  the  vestibule,  its  position  is  transverse,  between  the 
meatus  auditorius  and  the  inner  wall  of  the  tympanum ;  and  to 
obtain  a  view  of  it,  the  petrous  substance,  above  it,  is  to  be 
filed  or  cut  away,  down  to  the  level  of  the  meatus.  In  the  recent 
temporal  bone,  the  dissection  necessary  to  expose  the  meatus 
externus  and  cavity  of  the  tympanum  is  to  be  first  made ;  but,  as 
the  boundaries  of  the  space  will  be  more  destroyed,  than  in  the 
former  method  on  the  dry  one,  both  preparations  must  be  em* 
ployed,  at  the  same  time,  in  the  examination  of  its  anatomy. 
For  this  purpose,  remove  the  greater  part  of  the  squamous  por- 
tion of  the  temporal  bone  by  a  cut  of  the  saw,  directed  through 
the  root  of  the  zygoma,  and  a  little  in  front  of  the  Glasserian 
fissure  ;  the  upper  surface  of  the  petrous  portion  is  now  seen,  and 
on  it  the  vidian  nerve  entering  the  hiatus  Fallopii.  Take  away 
the  osseous  plate  external  to  the  line  of  the  nerve,  and  the 
cavity  of  the  tympanum  is  perceived,  as  in  the  other  prepara- 
tion, with  its  chain  of  bones  across  it ;  rather  below  the  vidian, 
and  to  the  outer  side  of  it,  is  the  tensor  tympani  muscle, 
contained  in  a  bony  canal,  which  is  to  be  laid  open ;  and  close 
to  this,  but  below  it,  another  small  canal  for  the  Eustachian 
tube.  In  opening  the  tube,  back  to  the  tympanum,  the  small 
portion  of  bone  that  was  led  by  the  saw,  in  front,  of  the  Glas. 
serian  fissure,  will  be  taken  away ;  but  this  is  to  be  done  care- 
fully, so  as  not  to  remove  the  laxator  tympani  muscle  which 
passes  through  the  fissure ;  of  course  the  cliorda  tympani  is  de- 
stroyed, but  the  nerves  are  scarcely  referred  to  in  this  dissection 
for  the  osseous  and  muscular  parts.  The  meatus  is  now  to  be 
laid  open,  either  with  the  saw  or  with  a  bone  forceps,  without, 
however,  injuring  the  membrana  tympani  which  closes  the 
lower  or  internal  part. 
Meatus  The  metUus  auditorius  externus^  or  canal  that  extends  from  the 
SS'ex-  concha  of  the  external  ear  to  the  tympanum,  is  partly  osseous 
terniu.:  and  partly  cartilaginous  and  membranous ;  its  length  is  about 
one  inch  and  a  quarter,  and  its  direction  is  obliquely  downwards 
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and  forwards,  but  It  is  somewhat  curved,  the  convexity  looking 
upwards.     The   extremities  of  the  canal  are  wider  than  the 
centre,  and  the  lower  wall  is  about  two  lines  longer  than  the 
upper,  because  of  the  direction  in  which  it  is  sloped  at  the  inner 
extremity ;  the  outer  extremity  opens  into  the  concha  of  the 
external  ear,  and  the  inner  is  closed  by  the  membrana  tympani. 
The  cartilaginous  part  of  the  meatus,  about  half  an  inch  long,  cartua. 
is  formed,  below  and  in  front,  by  a  triangular  cartilaginous  plate  ^^ 
which  is  a  continuation  of  the  cartilage  of  the  external  ear,  bent 
upon  itself,  and  then  reflected  upwards  to  be  attached  to  the 
rough  bony  margin  of  the  meatus ;  above  and  behind,  or  in  the 
interval  between  the  auricle  of  the  external  ear  and  the  re« 
fleeted  part  which  is  attached  to  the  margin  of  the  meatus,  the 
tube  consists  of  a  dense  fibrous  membrane  which  contains  some 
ceruminous  glands.    The  osseotis  part  of  the  canal,  best  seen  oueom 
on  the  dry  bone,  is  about  three  quarters  of  an  inch  in  length,  ^"^' 
and,  like  the  meatus,  of  which  it  forms  the  greater  part,  is  con* 
stricted  in  the  centre ;  the  extremities  are  tlie  widest  portions, 
and  the  outer  one  is  rough,  especially  below,  for  the  attachment 
of  tlie  cartilage.     In  consequence  of  the  direction  in  which  the 
ends  are  sloped,  the  anterior  boundary  of  this  part  of  the  canal 
extends  beyond   the  posterior,  at  the  inner  orifice,  but  the 
posterior  projects,  farthest,  at  the  outer  aperture.     The  auditory 
passage  is  lined  by  a  prolongation  of  the  integument,  which  is 
also  continued  over   the   membrana   tympani   by  a  very  fine 
pellicle;  some  hairs  are  connected  to  the  cuticle,  and  in  the 
cellular  tissue  connecting  the  skin  to  the  walls  of  the  passage 
are  some  small  glands  —  giandulcs  ceruminos<B  —  which  secrete  cian- 
the  wax  or  cerumen  of  the  ear,  and  whose  ducts  open  on  the  ce^rmnju 
surface ;  the  greater  number  of  these  ducts  lie  about  the  centre  °<*^' 
of  the  meatus.     The  arteries  to  tlie  canal  are  branches  from  Arteriei. 
either  the   external    carotid,    the    temporal,   or   the   internal 
luaxillary  artery  ;  and  the  nerves  are  chiefly  from  the  junction  Ncnrei. 
of  the  auriculo-temporal  branch  of  the  fifth  with  the  portio 
dura;  they  enter  the  auditory  passage  between  the  cartilage 
and  the  bone,  and  are  distributed  to  the  canal.     The  auricular 
branch  of  the  pneumo-gastric  also  supplies  it. 

The  membrana  tympani  is  a  transparent  membranous  septum  Mem- 
between  the  meatus  auditorius  and  cavity  of  the  tympanum,  it  Tynpa- 
is  rather  oval  in  form,  and  is  attached,  by  its  circumference,  to  >>^* 
a  groove  in  a  ring  of  bone  at  the  inner  extremity  of  the  meatus ; 
it  is  not  suspended  vertically  between  this  canal  and  the  tym- 
panum,  but  obliquely,  its  outer  surface  looking  downwards  and 
outwards,  and  forming  a  much  more  acute  angle  with  the  lower 
than  with  the  upper  wall  of  the  meatus.     Towards  the  audi- 
tory canal  it  presents  a  concave  surface,  but  it  is  convex  to 
the  tympanum,   and    retains    this    position    by   reason  of  its 
union  with  tiie  handle  of  the  malleus^  which  is  connected  to  the 
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upper  half  of  the  membrane,  and  reaches  rather  below  the 
centre.     In  the  foetus  it  b  united  to  the  osseous  tympanic  ring 
that  supports  it,  and  is  separate,  but  is  afterwards  joined  ia 
the  rest  of  the  bone.     The  membrane  consists  of  three  differ* 
ent  layers  or  structures ;  an  external  layer,  epidermic,  continu* 
ous  with  the  lining  of  the  meatus ;  an  internal,  mucous,  which 
is  a  part  of  the  membrane  that  lines  the  cavity  of  the  tympanum, 
and  is  prolonged  into  its  interior  from  the  pharynx ;  and  the 
third  or  central  structure  is  the  proper  membrane,  which  con- 
sists of  two  layers;  —  an  external,  thin  one,  whose  fibres  radiate 
ii'om  the  centre,  where  they  are  attached  to  the  handle  of  the 
malleus,  to   the   circumference  of  the  membrane,  and  were 
described  as  muscular  by  Sir  Everard  Home ;  and  of  an  inner 
layer,  thicker  than  the  outer^  but  not  so  distinctly  fibrous,  which 
is  united  with  the  external  in  a  circular  band^  near  the  circum- 
ference of  the  membrane. 
Tympa-      The  tympanum  or  middle  ear  is  a  circular  space,  situated  in 
°""*'     the  base  of  the  petrous  portion  of  the  temporal  bone,  behind  the 
glenoid  fossa  and  Eustachian  tube,  and  in  front  of  the  mastoid 
cells,  with  which  it  communicates  by  an  aperture,  as  well  as 
with  the  pharynx,  in  front,  by  means  of  the  Eustachian  tube ;  a 
chain  of  small  bones  crosses  the  cavity,  to  convey  the  undulations 
of  sound  to  the  labyrinth  that  is  internal  to  it.    The  shape  of 
the  tympanum    is  circular,  or  like  a  segment  of  a  common 
drum,  the  outer  and  inner  boundaries  being  nearly  flat,  and  the 
antero-posterior  measurement,  nearly  as  long  again  as  the  one 
from  without  inwards,  is  about  half  an  inch :  the  cavity  presents 
an  outer  boundary,  an  inner  boundary,  and  a  circumference  to 
Outer    be  examined ;  the  outer  boundary  of  the  space  is  the  membrana 
Bound.  iy^^2Ln\y  and  the  ring  of  bone  that  projects  firom  the  surface  of 
the  meatus  to  receive  the  attachment  of  this  structure ;  close 
to  the  union  of  the  membrane  with  its  groove,  and  in  the  pro- 
jecting portion  of  bone,  opposite  the  foramen  rotundum  of  the 
inner  wall,  is  the  small  aperture  for  the  chorda  tympani  to  enter 
Giafie. :  the  cavity.    Above  the  membrana  tympani,  and  rather  in  front 
•uS^^'of  it,  is  the  Glasserian  or  glenoid  fisntre^  which  receives  the 
short  process  of  the  malleus,  and  aUows  the  laxator  tympani  to 
pass  through  it ;  the  chorda  tympani  nerve  leaves  the  cavity  by 
Inner     an  aperture  a  little  internal  to  the  fissure.    The  inner  bomdary 
Bound-  Qj.  ^^]]^  ^f  greater  extent  than  the  external,  is  also  more  com- 
plicated ;  it  presents  in  its  centre,  in  the  dry  bone,  a  large  pro- 
Promon- jection,  —  the  promoniory^  the  front  of  which  corresponds  to 
'<^'      the  apex  of  the  cochlea,  and  its  surface  is  grooved  by  two  or 
three  canals  that  diverge  from  a  common  aperture,  below,  by 
which  Jacobson's  nerve  enters  the  cavity  to  divide  into  branches 
that  occupy  the  grooves.     Above  the  promontory  is  an  aperture 
FoiMtra  —  the  fenestra  ovaUs — that  leads  into  the  labyrinth;  but  in 
^    '    the  recent  subject  this  is  closed  by  the  base  of  the  stapes  that 
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is  received  into  it ;  this  apertare  resembles  the  half  segment 
of  a  circle,  the  convexity  looking  upwards^  and  it  is  bounded 
above  by  a  prominent  obbcous  canal,  —  the  aqueduct  of  Fallo- 
pius :  its  margins  are  directed  to  the  cavity  of  the  vestibule. 
Below  the  fenestra  ovalis,  and  behind  the  promontory,  is  another 
large  aperture,  —  the  foramen  roiundum^  —  separated,  above,  Fon- 
from  the  fenestra  ovalis,  only  by  a  thin,  narrow  process  of  bone,  [!S!^^ 
prolonged  backwards  from  the  promontory ;    this  opening  re* 
sembles  very  much,  in  shape,  the  fenestra  ovalis,  but  its  base  is 
almost  vertical,  instead  of  horizontal,  and  a  spicula  of  bone  — 
the  lower  part  of  the  lamina  spiralis  ^-  that  crosses  it,  and  is 
concealed  rather  within  the  margins,  divides  the  aperture  into 
two  parts,  —  the  upper  one  opening  into  the  vestibule,  and  the 
lower  into  the  scala  tympani  o£  the  cochlea.     In  the  recent 
state,  the  foramen   is  closed  by  a  proper  membrane  —  the 
secondary  membrane  of  the  iyn^pctnum  —  which  is  covered  inter-  and  lu 
nally  by  the  lining  membrane  of  the  vestibule,  externally  by  the  f^*^^* 
mucous  membrane  of  the  tympanum,  and  the  aperture  is  thus  ^j^ 
closed  by  a  structure  that  resembles  the  membrana  tympani 
in  having  three  layers ;  it  is  attached  also  to  a  groove,  as  the 
membrana  tympani.    At  the  front  of  the  inner  wall,  and  rather 
above  the  promontory,  is  a  projecting  thin  spicula  of  bone,  — 
the  processus  cochleart/brmis,  —  which  is  hollowed  out  above,  is  pro- 
about  half  an  inch  in  length,  and  is  prolonged  backwards,  sepa-  cocbiV- 
rating  the  canal  for  the  tensor  tympani  muscle,  from  the  canal  vitm- 
for  the  Eustachian  tube.     The  circumference  of  the  cavity  is  cii^um. 
circular,  and  projects  below,  and  this  part,  situated  over  the  Terence. 
jugular  fossa,  is  marked  by  numerous  small  apertures ;  above,  it 
is  formed  by  the  plate  of  bone  that  constitutes  the  roof  of  the 

rpanum  ;  behind  and  above,  it  presents  a  large  aperture  into 
mastoid  ceUSf  by  which  the  cavity  of  the  tympanum  opens  Mastoid 
into  the  cellular  structure  of  the  mastoid  process,  and  into  which  ^^"^ 
is  received  the  short  process  of  the  incus.   Below  this  aperture, 
and  rather  nearer  the  inner  wall,  is  the  conical  projection  of  the 
pyramid^  placed  close  below  the  canal  of  bone  of  the  aqueduct  pyra- 
of  Fallopius,  and  perforated  by  an  aperture  in  the  apex  for  the  ™^^* 
passage  of  the  stapedius  muscle ;  the  apex  of  this  body  is  on  a 
level  with  the  posterior  prolonged  part  of  the  promontory,  and 
the  canal  of  the  interior  is  continued  downwards  and  backwards, 
anterior  to  the  aqueduct  of  Fallopius,  and  opens  in  front  of  it 
on  the  under  surface  of  the  bone :  the  two  canals  communicate 
together.*     In  the  anterior  part  of  the  circumference  are  two 
canals ;  the  upper  one  is  the  cawd  for  tke  tensor   tympani  Texaox 
musckf  and    is  separated  from  the  lower  by   the  processus  ^JJ"- 
codileariformis ;  the  lower  canal  is  the  osseous  portion  of  the  Cana}. 

*  Tbe  course  of  this  canal  of  the  pjmunid  has  been  shown  by  M.  Huguier, 
Proaectevr  de  la  Faculty,  Analomie  Deteriptwe^  CruTeilhier,  torn.  iii.  p.  501 . 
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Eusta-    Eustachian  tube  which  opens  into  the  pharynx,  and  by  it  the 
xli'b?.     air  in  the  interior  of  the  tympanum  communicates  with   the 
atmosphere :  this  is  best  seen  on  the  preparation,  in  which  it 
has  been  laid  open.     This  tube,  about  an  inch  and  a  half  long, 
is  directed  downwards  and  inwards,  and  is  partly  osseous,  and 
Osseous  partly  cartilaginous  and  membranous.    Its  osseous  portion  com- 
'^^'^^'^  mences  in  the  anterior  part  of  the  tympanum,  runs  forward* 
and  downwards  in  the  angle  of  union  of  the  squamous  and 
petrous  portions  of  the  temporal  bone,  and  ends  in  the  car- 
tilaginous portion  by  a  dilated  extremity  :   the  centre  of  this 
osseous  part  is  narrowest ;  its  length  is  about  half  an  inch,  and 
it  is  separated  from  the  canal  for  the  tensor  tympani,  only  by  the 
processus  cochlear iform is ;  it  is  situated  to  the  outer  side  of  the 
carotid  canal,  and  internal  to  the  glenoid  fissure,  or  between  the 
cartiia.  two.     The  cartiloffinous  part  of  the  tube,  about  an  inch  long,  is 
B^^oM'    ^ifj^Qj^  {}|Q||  ii^Q  osseous,  and  is  connected,  above,  to  a  hollow, 
seen  at  the  base  of  the  skull,  between  the  outer  surface  of  the 
petrous  portion  of  the   temporal  bone,    the    internal  surface 
of  the  spinous  process  of  the  sphenoid,  and  the  posterior  angle  of 
this  bone  :  the  relations  and  anatomy  of  this  part  are  seen  with 
the  pharynx.     The  interior  of  the  tube  is  lined  by  mucous 
membrane  that  is  continued  into  it  from  the  pharynx,  but  this 
becomes  thinner  as  it  ascends,  loses  the  character  of  the  pha- 
ryngeal mucous  membrane,  and  finally  assumes  that  of  the 
lining  of  the  tympanum. 
Beiatwe      'I^he  chain  of  bones,  that  crosses  the  tympanum,  is  formed  by 
Ana-      ^Q  articulation  of  one  bone  to  the  other  by  capsular  and  synovial 
of  the     membranes,  by  which  they  are,  individually,  free  to  move,  and 
Bonc*^  to  communicate  to  the  labyrinth  the  successive  vibrations  of 
TyS^-  5^®  membrane  of  the  tympanum.     The  most  external  of  tliese 
num.     Is  called  malleus,  from  its  resemblance  to  a  hammer ;  the  next  is 
the  incus,  which  resembles  an  anvil ;  and  the  third  is  named 
the  stapes,  since  it  is  very  like  a  stirrup.     The  relative  positioa 
of  these  must  be  examined,  as  also  the  muscles  connected  to 
them,  before  they  are  removed  from  their  natural  position,  to 
see  each  bone.     The  nuUieuSy  situated  vertically  in  the  cavity, 
presents  above  a  rounded  head,  with  an  articular  surface  directed 
backwards  and  inwards,  to  unite  with  a  similar  concave  surface 
of  the  incus,  a  capsular  and  synovial  membrane  being  found  ia 
the  articulation  ;  from  the  constricted  neck  of  the  bone,  below 
the  head,  diverge  two  long  processes,  one  vertically,  —  the  han- 
dle, —  to  be  connected  by  its  whole  length  to  the  membrane 
of  the  tympanum,  and  the  other  —  the  long  process  —  passes 
outwards  and  forwards  to  the  Glasserian  fissure  in  which  it  is 
placed.    Tlie  tensor  tympani,  or  internal  muscle  of  the  malleus^ 
crosses  the  front  of  the  tympanum,  to  be   connected   to  the 
handle  of  the  malleus ;   another  structure  —  the  laxator  tvm- 
pani,  or  great  external  muscle  of  the  malleus  — is  united  to 
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the  long  process  in  the  Glasserian  fissure ;  and  a  third  muscle 
—  the  small  external  muscle  of  the  malleus  —  descends,  from 
t^e  margin  of  bone  above  the  membrana  tympani,  to  the  handle 
of  the  malleus  below  the  short  process;  the  chorda  tympani 
nerve  crosses  the  inner  surface  of  the  handle.  The  incus,  situ- 
ated  also  vertically,  has,  above,  a  thickened  part,  —  the  body,  -^ 
which  is  free  in  the  cavity  of  the  tympanum,  is  excavated  above, 
covered  with  cartilage,  and  articulated  to  the  malleus ;  from  the 
lower  part  diverge  two  processes ;  the  shorter,  but  thicker,  is 
directed  backwards  to  the  aperture  in  the  mastoid  cells^  into 
which  it  is  received,  and  is  connected  to  the  outer  wall  of 
the  tympanum  by  a  ligament  which  arises  from  a  depression  in 
this,  and  is  united  to  the  extremity  of  the  process ;  the  other 
process,  the  long  one,  descends  like  the  handle  of  the  malleus 
into  the  cavity,  but  is  free  except  at  the  extremity  by  which 
it  is  articulated  to  the  stapes :  this  process  is  parallel  to  the 
handle  of  the  malleus  but  is  nearer  the  inner  wall  of  the  tym- 
panum^ and  is  placed  rather  more  posteriorly  than  it.  On  the 
surface  of  the  long  process,  in  contact  with  the  stapes,  is  an 
orbicular  portion  of  bone,  —  the  lenticular  process, — which  is 
covered  with  cartilage^  and  articulates^  by  means  of  a  synovial 
membrane  and  capsular  fibres,  with  the  head  of  the  stapes. 
The  stapes  is  placed,  horizontally,  one  side  of  the  stirrup  look- 
ing forwards  and  the  other  backwards,  and  the  base  closes 
the  fenestra  rotunda,  into  the  margin  of  which  it  is  closely  fixed 
by  means  of  a  ligament  attached  to  the  edges  of  the  base  of 
the  stirrup ;  connected  to  the  head  of  the  stapes,  behind,  is  the 
stapedius  muscle  which  issues  from  the  pyramid ;  the  outer 
extremity  of  the  head  of  the  bone  is  articulated  to  the  process 
of  the  incus.  A  fold  of  the  lining  membrane  of  the  cavity  closes 
the  aperture  in  the  stirrup. 

The  internal  muscle  of  the  malleus  or  tensor  tympani  *  is  the  internal 
largest,  and  most  distinct  muscle  connected  with  the  chain  of  oflhe^ 
bones ;  it  is  long  and  slender  in  form,  and  is  situated  above  the  MaUcm. 
Eustachian  tube,  in  the  canal  of  bone  which  is  separated  from 
the  tube  by  the  processus  cochleariformis.     The  muscle  arises.  Origin. 
in   front,  from  the  inner  side  of  the  cartilaginous   portion  of 
the  Eustachian  tube,  and  from  the  surface  of  the  canal  in  which 
it  lies ;  the  fibres  pass  backwards  to  a  tendon  which,  at  the  pos- 
terior part  of  the  processus  cochleariformis,  bends  downwards 
over  its  thin  excavated  extremity,  as  over  a  pulley,  and  is  then 
directed  backwards  and  outwards  to  be  inserted  into  the  handle  !."*«'- 
of  the  malleus,  rather  below  its  short  process,  and  on  the  oppo-  '^"^ 

*  The  muscles  usually  described  in  the  best  treatises  of  anatomy  are  no- 
ticed here,  and  the  muscular  structure,  even,  of  some  of  these  is  doubtful ; 
but  Tod,  in  his  treatise  on  The  Anatomy  and  Physiology  of  the  Organ  of 
Hearing^  gives  many  more.  This  work  may  be  referred  to,  if  it  be  wished  to 
study  more  carefully  this  subject. 
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Reia-     site  side  of  the  bone.    It  is  contained  in  a  canal  between  tlie 
^^°^      Eustachian  tube  and  the  hiatus  Fallopii,  and  a  branch  of  nerve 
from  the  otic  ganglion  lies  in  the  same  canal>  and  is  distributed 
to  the  muscle. 
Great         The  great  external  muscle  of  the  malleus  or  laxatar  iympaniy 
MuK?^  whose   muscular  nature  is  very   doubtful,  has  therefore  been 
Maiieus  "^^^^^^  ^Y  ^omc^  onlv  a  ligament  of  the  long  process  of  the  mal- 
'  leus  ;  it  is  connected  externally  to  the  spinous  process  of  the 
sphenoid  bone,  it    then  passes    through  an  aperture  in   the 
Glasserian  fissure,  and  is  attached  to  the  extremity  of  the  long 
process  of  the  malleus. 
Small         The  smedl  external  muscle  (^the  malleuSf  sometimes  described 
Mufcie^  also  as  a  ligament,  is  placed  within  the  cavity  of  the  tympanum ; 
Malleus  ^'  '^  ^  roundish  cord,  attached  above  the  membrane  of  the  tym- 
'  panum  to  the  ring  of  bone  that  contains  this  structure,   and 
then  descends  to  be  fixed  to  the  handle  of  the  malleus  below 
the  short  process  that  projects,  outwardly,  from  the  base  or  up- 
per part  of  this  portion  of  the  bone, 
stape.         The  stapedius  muscle  is  also  considered,  by  some,  to  be  a 
uStcXe,  ligament,  and  it  is  lodged  in  the  canal  in  the  interior  of  the 
origia    pyramid.     It  arises  from  the  circumference  of  its  bony  tube ; 
the  fibres  end  in  a  tendon  which  leaves  the  canal,  and  is  directed 
inser-     forwards  to  be  inserted  into  the  posterior  part  of  the  neck  of 
Reui.     ^^^  stapes.     The  tendon  of  this  muscle  is  very  strong  for  its 
tioas'.     size,  and  assists  in  retaining  the  stapes  applied  to  the  fenes* 

tra  rotunda. 

DisMc-       Remove  the  chain  of  bones  from  the  cavity  of  the  tympanum* 

taking  the  incus  away  first,  and  in  dislodging  the  stapes  from  its 

aperture,  do  not  pinch  it  too  much  with  the  forceps,  or  it  will 

be  crushed.     Examine  now  the   individual  processes   of  the 

bones. 

The  The  maUeuSy  tlie  most  external  bone,  resembles  a  hammer, 

^'^^'*  and  is  divided  into  head,  neck,  and  handle,  with  a  long  and  a 

Head,     short  process.     The  heady  free  in  the  cavity  of  the  tympanum^ 

is  oval  in  shape,  and  smooth,  except  at  the  inner  and  posterior 

part,  where  a  depression  is  found  to  articulate  with  the  incus* 

Neck,     xhe  neck  is  the  narrow  constricted  part  that  intervenes  between 

Handle,  the  head  and  processes,  it  is  slightly  twisted.     The  handle  or 

manubrium  forms  an  obtuse  angle  with  the  body  of  the  bone^ 

and  diminishes  in  size  from  above  downwards ;  it  is  flattened 

from  before  backwards,  presents  an  external  and  an  internal 

ridge,  —  the  membrane  of  the  tympanum  being  connected  to 

the  former ;  the  tip  of  the  handle  is  also  flattened,  but  in  a 

direction  opposite  to  the  greater  part  of  the  process.     On  the 

outer  side  of  the  upper  part  of  the  handle,  at  its  junction  with 

Short     the  neck  of  the  bone,  is  a  short  round  projection,  — ^the  short 

^      process  (processus  brevis)  which  reaches  to  tlie  membrane  of  the 

tympanum,  and  slightly  carries  it  outwards.    The  long  process 


tion. 
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( processus  gracilis  or  spinosus)  is  connected  to  the  anterior  part  LoDg 
of  the  neck  of  the  bone,  to  a  slight  depression  in  front  of  its  £^. 
twisted  portion,  or  from  the  same  surface  of  the  bone  as  that  to 
which  the  smooth  convex  head  looks.  The  process  is  long  and 
slender,  but  is  flattened  at  the  extremity,  it  is  generally  not  ossi- 
fied, and  is  lodged  in  the  Glasserian  fissure ;  to  it  is  united  the 
structure  which  is  named  the  great  external  muscle  of  the  mal- 
leus. 

The  incus  is  also  divided  into  body  and  processes ;  the  body^  ^^ 
larger  than  that  of  the  malleus,  is  hollowed  out^  above^  for  its  ^^  * 
articulation  with  the  malleus,  and  is  surrounded  by  a  slight 
groove  to  which  the  capsular  ligament  is  inserted.     The  bone 
ends  below  in  two  processes ;  —  the  posterior  or  short  process^  short 
conical  in  shape,  and  flattened,  passes  horizontally  backwards^. 
to  be  received  into  the  aperture  of  the  mastoid  cells ;  the  ver- 
tical or  long  proeess^BmsMer  than  the  other  and  round,  decreases  Long 
in  size  from  above  downwards ;  at  the  extremity  it  is  curved  in-  ^^ 
wards,  and  the  tip  ends  in  a  rounded,  convex  eminence  —  the 
lenUcular — which  articulates  with  the  stapes:   this  articular 
extremity  is  occasionally  described  as  a  separate  bone,  with  the 
name  of  os  orbiculare. 

The  sUq)eSy  when  deprived  of  the  membrane  that  covers  it,  is  The 
seen  to  be  like  a  stirrup ;  and  it  has  a  base,  two  crura,  and  a  ^^*<^ 
headj  to  be  examined.    The  base^  a  very  thin  plate  of  bone,  is  bmc. 
convex  above,  and  almost  flat  below,  to  correspond  to  the  shape 
of  the  margins  of  the  fenestra  ovalis ;  that  surface  that  looks  to 
the  vestibule  is  rather  convex,  but  the  other  is  excavated.    The 
crura  extend  from  the  base  to  the  head,  and  the  anterior  is  less  crura. 
curved  than  the  posterior;  both  are  grooved  on  the  surfaces 
that  look  to  the  aperture  of  the  stirrup,  and  this  groove  is  con- 
tinuous below  with  the  one  in  the  base.     The  Aou/  is  marked  Head. 
by  a  superficial  depression  that  receives  the  prominence  of  the 
lenticular  process  of  the  incus. 

The  cavity  of  the  tympanum  is  lined  by  a  thin  membrane,  of  mucous 
the  character  of  a  fibro-mucous  structure,  which  projects  into  ^^^ 
the  mastoid  cells  that  it  lines,  and  is  continued  over  the  chain  of  pf  the 
bones.     It  is  continuous,  below,  with  the  mucous  membrane  of  ^f** 
the  pharynx,  and  secretes,  ordinarily,  in  the  tympanum,  only 
sufficient  mucus  to  lubricate  the  surfaces. 

The  tterves  <^  the  tympanum  are,  the  chorda  tympani,  and  the  Nerrc* 
nerve  of  Jacobson ;  and  the  dissection  of  these  is  to  be  made  in  tj^^. 
a  fresh  temporal  bone  softened  in  diluted  hydro-chloric  acid ;  °v™- 
and  another,  widi  the  ear  prepared,  is  to  be  made  use  of  at  the 
same  time. 

It  is  impossible  to  dissect  the  nerve  of  Jacobson  unless  on  a  DtMec- 
recent  temporal  bone  softened  in  acid,  and  in  taking  it  from  a  ^^^' 
body  for  this  purpose,  the  part  of  the  occipital  bone  that  bounds 
behmd  the  foramen  laoerumy  as  well  as  that  which  contains  the 
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ninth  nerve,  should  be  removed  with  the  temporal,  in  order 
to  have  the  relations  of  these  nerves,  and  the  first  branches  of 
the  eighth  pair.  The  chorda  tympani  has  been  already  dissected, 
but  this  may  be  again  repeated  by  merely  cutting  away  the  roof 
of  the  tympanum ;  and  its  point  of  origin  from  the  portio  dura 
must  be  seen  after  Jacobson's.  The  nerve  of  Jacobson  will  be 
best  found  — supposing  the  foramen  lacerum  to  be  entire^  and  the 
eighth  nerve,  that  passes  through  it,  in  a  perfect  state — by  open- 
ing the  foramen  behind,  and  taking  away  the  portion  of  the  occi- 
pital bone  that  bounds  it  in  this  direction ;  the  glosso- pharyngeal 
nerve  can  then  be  followed  through  the  aperture,  the  ganglion 
of  Andersh  will  be  seen  in  the  foramen,  and  the  nerve  of  Jacob- ' 
son,  below  this,  passing  upwards  to  enter  the  aperture  in  the 
osseous  ridge  between  the  carotid  canal  and  foramen  lacerum. 
In  following  the  pneu mo-gastric  through  the  foramen^  its  gan- 
glion will  be  seen,  together  with  the  filaments  of  union  between 
it  and  the  spinal  accessory  ;  and  the  small  nerve — the  auricular 
of  Arnold  —  from  the  pneumo-gastric,  that  crosses  the  jugular 
fossa  to  join  the  portio  dura  in  the  aqueduct  of  Fallopius,  is  very 
apparent.  When  the  nerve  of  Jacobson  and  the  auricular  nerve 
are  found,  turn  round  the  temporal  bone,  place  the  knife  on  the 
outer  side  of  the  Eustachian  tube^  but  close  to  it,  and  carry  it 
directly  backwards  and  outwards  through  the  vaginal  and  styloid 
processes,  to  remove  the  whole  outer  wall  of  the  tympanum,  but 
without  cutting  into  the  aqueduct  of  Fallopius,  or  injuring  the 
portio  dura.  Seek,  again,  Jacobson's  nerve  as  it  is  entering  the 
canal  by  the  foramen  in  the  process  of  bone  before  mentioned, 
and,  removing  any  osseous  portion  that  conceals  the  nerve, 
follow  it  upwards,  with  great  care,  into  the  internal  wall  of  the 
tympanum,  over  the  promontory  ;  one  branch  of  it  turns  down- 
wards to  the  carotid  canal^  and  two  run  upwards,  —  one  to  join 
the  large  petrosal  nerve,  and  the  other  to  form  the  small  petro- 
sal. If  the  glosso-pharyngeal  nerve  is  not  left  at  its  passage 
from  the  skull,  it  will  be  necessary  to  remove  the  outer  wall  of 
the  tympanum,  and  to  seek  the  nerve  below,  where  it  is  entering 
its  canal. 
Jacob-  JacobsorCs  nerve,  or  nervus  tympanicuSy  arises  from  the  glosso- 
Nerve.  pharyngeal  nerve,  below  the  petrous  ganglion;  it  then  runs 
upwards  and  forwards,  to  enter  the  canal  appropriated  to  it  in  a 
projection  of  bone  between  the  foramen  lacerum  jugulare  and 
the  carotid  canal ;  by  this  it  is  conducted  to  the  lower  part  of 
the  internal  wall  of  the  tympanum,  and,  on  the  promontory  of 
this  cavity,  it  divides  into  three  or  more  branches,  which  lie^  at 
first,  in  grooves  on  the  surface  of  the  prominence,  before  enter- 
^^he^  ing  their  canals  or  foramina.  One  of  these  small  filaments  passes 
Carotid  downwards  and  forwards,  through  a  short  canal,  to  join  the 
TlTthe  carotid  plexus ;  and  two  ascend, — one  to  join  the  great  petrosal 
Vidian,  or  vidian  nerve  in  the  hiatus  Fallopii ;  and  the  other,  the  smaU 
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petrosal  nerve  that  connects  the  nerve  of  Jacobson  with  the  otic  smaii 
ganglion,  passes  in  front  of  the  fenestra  ovalis,  enters  a  canal  ^^^ 
—  the  tjfmpanic  of  Arnold  —  which  passes  beneath  the  canal  of 
bone  for  the  internal  muscle  of  the  malleus,  and  then  runs 
forwards  between  the  hiatus  Fallopii  and  it,  to  open  on  the 
upper  surface  of  the  petrous  portion  of  the  temporal  bone 
external  to  the  vidian  or  great  petrosal  nerve ;  the  nerve  then 
runs  forwards  on  the  petrous  portion  of  the  temporal  bone^  and 
leaves  the  skull  to  join  the  otic  ganglion.  Besides  these  branches, 
Arnold  describes  one  to  the  Eustachian  tube,  one  to  the  fenestta 
ovalis,  and  another  to  the  foramen  rotunduni. 

The  arteries  of  the  tympanum  can  be  dissected  only  in  a  well  ^^^^^^^^ 
injected  temporal  bone.     The  tympanum  is  supplied  with  ves-  Tympa- 


num. 


sels  from  the  stylo-masioid  arteryy  —  a  branch  of  the  posterior  ^^  ^^ 
auricular,    which  gives  twigs    to    the    mastoid  cells,  stapedius  mL?oid 
muscle,  and  tympanum  ;  anof  one  remarkable  branchy  the  superior  superior 
tympanicy  to  the  membrane  of  the  tympanum,  on  which  it  ana-  ^x^^ 
jBtomoses  with  the  inferior  tynipanicy  —  a  branch  of  the  internal  inferior 
maxillary,  which  enters  by  the  Glasserian  fissure ;  they  form  an  l^^^" 
arterial  circle  around  the  circumference  of  the  membrane  from 
which  branches  converge  to  the  middle  line.     The  cavity  re- 
ceives other  small  arteries  from  the  vidian^  —  a  branch  of  the  vidian. 
middle  meningeal,  which  enters  the  hiatus,  and  anastomoses 
with  the  stylo-mastoid  branch.     Other  branches  come  to  the 
cavity  along  the  Eustachian  tube,  which  receives  arteries  from 
roanj  sources,  viz.  from  the  ascending   pharyngeal,  from  the 
inferior  palatine  of  the  facial,  as  well  as  from  the  middle  and 
^mall  meningeal  arteries.    The  branches  of  arteries  are  accom- 
panied by  veins. 

Tlie  auricular  branch  of  the  pneumo-gastric  nerve,  that  was  Auricu- 
crossing  the  jugular  fossa,  can  now  be  followed  into  the  bone  ;  Norvo 
and  the  portio  dura  in  the  lower  part  of  the  aqueduct  of  Fal-  ^^<'^<^ 
lopius  may  be  dissected  by  cutting  away  the  bone  from  the  gastric. 
posterior  surface.     This  nerve  is  given  off  from  the  pneumo- 
gastric  below  its  ganglion  in  the  canal,  it  crosses  the  front  of  the 
jugular  fossa,  enters  a  small  canal  in  its  posterior  part,  near  the 
atylo-raastoid  foramen,  and,  running  through  part  of  the  bone, 
enters  the  aqueduct  of  Fal lopius,  to  join  the  portio  dura  nerve. 
Arnold  describes  this  nerve  as  giving  downwards  a  second  fila- 
ment to  join  the  posterior  auricular  nerve  of  the  facial,  and  a 
third  outwards  to  the  meatus  auditorius  extemus  and  auricle. 

The  osseous  parts  of  the  labyrinth,  viz.  the  vestibule,  d; 
semicircular  canals,  and  cochlea,  are  to  be  exposed  afler  the^'""- 
examination  of  the  cavity  of  the  tympanum  and  its  contents ;  but 
to  dissect  the  membranes,  and  their  contained  fluids  that  lie  in 
the  centre  of  its  dense  osseous  structure,  requires  very  great 
care,  and  that  the  bone  should  be  sof\ened  in  acid.  These  parts 
have  been  made  out  in  the  dry  bone,  if  the  previous  instructions 
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have  been  followed ;  and  the  vestibule  may  be  now  seen  in  the 
temporal  bone  used  for  the  tympanum,  by  making  a  vertical  cut 
with  a  sawt  into  the  substance  of  its  petrous  portion,  close 
in  front  of  the  prominence  of  the  superior  vertical  semi- 
circular canal  on  the  upper  border ;  and  this  should  extend  into 
the  osseous  structure  to  a  level  with  the  fenestra  ovalis  already 
exposed  by  opening  the  tympanum.  This  vertical  cut  may  be 
met  by  a  horizontal  one  carried  back  to  it  from  the  tip  of  the 
bone,  and  on  a  level  with  the  upper  wall  of  the  meatus  auditorius 
ihternus :  the  cavity  of  the  vestibule  appears  at  the  posterior 
part  of  the  incision,  and  the  semicircular  canals,  which  lie  be- 
iiind  It,  may  be  followed  in  the  bone  by  cutting  it  away  with 
a  file  or  bone  forceps.  The  cochlea  will  easily  be  found  by  re- 
moving, aderwards,  with  the  same  instruments,  a  portion  of  the 
bone  which  intervenes  between  the  meatus  and  the  promon- 
tory of  the  tympanum  :  direct  the  successire  cuts  rather  ob- 
liquely downwards  and  outwards. 

The  labyrinth^  or  internal  ear  is  the  most  fundamental  part 
of  the  organ  of  hearing,  and  it  consists  of  a  central  space  —  the 
vestibule ;  of  accessory  semicircular  canals  which  open  into  this 
cavity,  and  are  placed  behind  it ;  and  of  a  structure — the  cochlea 
— resembling  a  part  of  a  snaiFs  shell,  which  is  placed  in  front  of 
the  vestibule.  These  different  parts  of  the  labyrinth  are  called 
the  osseous  labyrinth,  since  one  or  two  membranous  bags,  filled 
with  fluid,  on  which  the  nerves  are  expanded,  are  contained 
within  the  vestibule  and  semicircular  canals,  and  are  named  the 
membranous  labyrinth.  There  is  also  a  fluid  —  the  liquor 
Cotunnii  —  contained  in  the  osseous  labyrinth,  and  in  it  the 
membranous  labyrinth  floats. 

The  vestibule  is  an  irregularly-shaped  space  in  the  centre  of 
the  petrous  portion  of  the  temporal  bone,  in  front  of  the  semi- 
circular canals,  behind  the  cochlea  and  meatus  auditorius  inter- 
nus,  and  internal  to  the  tympanum.  The  smallest  measurement 
of  the  space  is  from  the  inner  to  the  outer  wall,  and  it  is 
slightly  prolonged  in  three  directions,  —  upwards,  downwards 
and  forwards,  and  downwards  and  backwards.  The  outer  laally 
or  boundary  of  the  space,  is  the  partition  between  it  and  the 
tympanum,  and  in  it  is  the  fenestra  ovalis,  whose  margins  are 
turned  in  to  the  cavity,  and  into  it  the  stapes  is  received  ;  below 
thiS;  in  the  dry  bone,  is  another  small  aperture,  or  the  upper 
portion  of  the  foramen  rotundum,  which  also  leads  into  the 
tympanum.     The  inner  wall  is  marked  by  a  slight  depression  — 

•  My  liinils  will  not  permit  a  very  full  detail  of  the  anatomy  of  many 
parts  of  the  car ;  but  ample  information  may  be  obtained  in  the  elaborate 
treatise  of  Breschef,  liechercfies  Anatomiques  et  Physidoffiques  star  V  Organe  de 
r  Oufe  et  sur  VAuditx<yn,  dans  V Homme  et  les  Animaux  Vertibrh.  Paris,  1 836. 
As  well  as  in  the  complete  article,  *«  Organ  of  Hearing,"  by  T.  Wharton 
Jones,  in  the  Cydopadia  of  Anatomy  and  Phfftiotogy, 
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the  foBsa  tukiformuy  and  in  it  is  the  aperture  of  the  small  Fom 
aqucbductuB  veMndiy  which  commences  near  the  common  open-  formi$. 
log  of  the  superior  and  inferior  vertical  semicircular  canals,  and  Aque- 
then  passes  through  the  bone  to  open  on  the  posterior  surface  u^^veL 
of  the  petrous  portion,  behind  the  meatus  internus,  and  beneath  ^*''**i<^* 
a  small  plate  of  bone.     The  anterior  boundary ^  which  is  con-  Anterior 
tiguous  to  the  meatus  and  the  turns  of  the  cochlea,  is  perforated,  ^^^' 
internally,  bj  numerous  small  apertures  for  arteries  and  the 
filaments  of  the  auditory  nerve,  which  enter  the  cavity,  —  the 
spot  being  named  macuia  cribrosay  and  external  to  this  is  the  Macuu 
aperture  of  the  tcala  vestUmli  of  the  cochlea,  which  opens  into  ^^^' 
tlie  anterior  prolongation  of  the  vestibule.     At  the  under  and 
anterior  part  of  the  cavity,  internal  to   the  aperture   of  the 
cochlea,  is  a  hemispherical  depression,  — fovea  hemupheriea.  At  Fovea 
the  posterior  part  of  the  space  are  the  apertures  of  the  three  ]!^^ 
semicircular  canals,  five  only  in  number,  smce  the  two  vertical  Potterior 
join  at  one  extremity,  and  open  by  one  orifice.     In  the  upper  ^^^^ 
wally  at  a  point  opposite  to  the  fovea  hemispherica,  is  another  >^^i- 
slight  oval  depression, — fovea  hemi'dUptica — but  this  has  been  \^\, 
removed  in  opening  the  cavity.  eiiipuct. 

The  semicircular  canals  are   three   somewhat  semicircular  scmi. 
osseous  tubes  which  are  placed  behind  the  vestibule,  and  arecanaisf 
contained  in  the  substance  of  the  petrous  portion  near  its  base : 
they  are  named  from  their  position ;  —  one  is  the  superior  vertical,  superior 
which  crosses  the  bone,  and  is  prominent,  on  the  surface,  in  its  ^i,*^^ 
upper  border ;  another  is  the  inferior  or  posterior  vertical^  which  inferior 
diverges  backwards  from  the  former  towards  the  posterior  surface  ^T.'^*' 
of  the  bone,  and  is  placed  behind  the  aqueduct  of  the  vestibule ; 
and  the  third,  the  horizontal  one,  is  placed  transversely  across  Hori. 
the  space  left  by  the  divergence  of  the  other  two,  and  is  con-  '^°^''' 
siderably  below  the  level  oi  the  superior  vertical  canal.     Each 
of  these  canals  forms  about  three  fourths  of  a  segment  of  a 
circle,  and  the  concavity  of  each  is  directed  towards  the  vesti- 
bule ;  it  is   a  hollow  tube  with  its  centre  narrower  than  the 
extremities,  and,  when  cut  across,  its  cavity  is  of  an  oval  form. 
There  are  only  five  apertures  opening  into  the  vestibule  from  Apcr* 
these  canals,  since  the  superior  and  inferior  vertical  unite  to-a^^^Am* 
gether  at  one  end ;  but  three  of  these  five  apertures  are  dilated p^uc- 
into  an  ampulla  or  ampullar^  sinus,  there  being  one  for  each 
semicircular  canal,  and  the  following  is  their  position  in  the 
cavity :  —  the  ampulla  of  the  superior  vertical  canal  is  at  its 
outer  or  free  extremity,  which  opens  into  the  upper  part  of  the 
vestibule  above  the  fenestra  ovalis ;   the  ampulla  of  the  hori- 
zontal one  is  also  at  its  outer  termination,  near  that  of  the  supe- 
rior vertical,  and  above  the  fenestra  ovalis ;  whilst  that  of  tlie 
inferior  or  posterior  vertical  canal  is  at  the  opposite  side  of  the 
cavity,  and  at  the  aperture  of  its  inferior  or  free  extremity,  the 
upper  end  being  joined  with  the  superior  vertical  canaL 
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Cochlea.  The  cochfea,  named  from  its  resemblance  to  a  snail's  shell,  is 
placed  transversely  between  the  vestibule,  behind,  and  the 
carotid  canal,  in  front,  —  the  base  of  it  being  directed  to  the 
meatus  auditorius  internus,  and  the  apex  to  the  front  of  the 
promontory  on  the  inner  wall  of  the  tympanum.  This  body 
consists  of  a  central  pillar  —  the  modiolus  —  that  passes  from 
the  base  to  the  apex  of  the  cochlea,  and  around  this  is  coiled  a 
tube  which  is  divided  by  a  partition,  in  its  whole  length,  except 
at  the  extremity,  into  two  separate  compartments  which  have 
received  the  names  of  scala  tympani  and  scala  vestibuli ;  the 

Tube      partition  between  them  is  the  lamina  spiralis.     The  tube  of  the 

cochfca.  cochlea  or  the  canalis  spiralis  cochlece  is  about  one  inch  and  a 
half  long,  is  coiled  up  so  as  to  describe  two  turns  and  a  half, 
and  is  divided  by  a  partition  into  two  parts  or  scalae ;  it  is  about 
a  line  wide  at  the  base  of  the  cochlea,  but  gradually  diminisHes 

Cupola,  to  half  that  size  at  the  apex,  and  ends  in  an  arch —  the  cupola; 
the  first  turn  or  coil  is  much  larger  than  the  other,  and  the 
second,  and  the  remaining  half  turn  lie  within  the  circle  that  it 

ikiodio-  describes.  Tlie  central  pillar  or  modiolus  of  the  cochlea  is  the 
portion  of  bone  included  within  the  coils  that  the  tube  of  the 
cochlea  makes,  and  its  size  will  vary  according  to  whether  the 
portion  included  in  the  first,  second,  or  in  the  part  of  the  third 
be  examined ;  thus,  within  the  first  coil  it  is  thick,  in  the  next 
it  is  diminished  in  size,  and  the  half  turn,  at  the  apex,  is  formed 
by  only  the  one  side  of  the  tube  of  the  cochlea  which  turns 
sharply  round.  Tliis  disposition  of  the  modiolus  will  be  under- 
stood by  cutting  through  the  shell  of  a  snail,  when,  if  the  last 
half  turn  be  viewed  from  the  coil  next  below  it,  it  is  seen  to 
be  convex  and  funnel-shaped,  but  if  the  other  side  of  a  shell  be 
now  opened,  the  same  half  turn  will  present  a  single  sharp  border ; 
this  is  the  arrangement  that  the  tube  presents  in  the  cochlea, 

»  and  the  convex  part  of  the  last  half  turn,  which  looks  to  the 

second  coil,  and  is  seen  by  opening  the  cochlea  from  below^  is 

inrundi.  named  the  infundibulum  ;  the  free  margin  of  the  modiolira  will 

bu.um.  i^g  perceived  by  opening  it  from  above,  and  on  this  the  lamina 
spiralis  ends.  The  outer  surface  is  nrrarked  by  a  double  spirbl 
groove,  and  by  many  apertures,  and  through  the  centre  of  the 

Tube"*  modiolus  runs  one  large  canal  —  the  central  tube  of  the  modioliis ; 
and  other  smaller  foramina,  seen  in  the  base  of  the  coofaieay 
which  occupies  the  lower  part  of  the  meatus  auditorios  interaios, 
are  also  for  branches  of  nerves  and  vessels  which  ascend  to.be 

^raiu"!  distributed  on  the  lamina  spiralis.  The  kmina  tpirmUa  ii  a  Mn 
process  of  bone  which  extends  only  half  way  across  the  spiral 
tube  of  the  cochlea  in  the  dry  bone,  but)  in  the  recent*  ^e 
remaining  part  is  supplied  by  the  lining  membrane  of  the 
cochlea,  and  the  tube  is  thus  divided  into  two  distinct  porticms 

u>m  >a.  °^  scalsB  of  the  cochlea ;  one,  the  soeUa  tympanic  opens  into  the 

uL  '     tympanum  through  the  foramen  rotundum^  and  the  othcr^  the 
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seala  veUibuli^  into  the  vestibule  near  the  fenestra  ovalis.     The  scmu 
spiral  lamina   commences,  below,  at  the  base  of  the  cochlea  ^^' 
bj  a  process  of  bone  interposed  between  the  apertures  of  the 
two  scalsBy  and  opposite  to  the  foramen  rotundum,  it  then  ascends, 
diminishing  in  size,  by  turns  round  the  modiolus,  to  its  upper 
part,  and  ends    in    a   curved  sliarp  point  —  the   kamtilus  —*  Hamu- 
which  is  connected  to  the  free  margin  of  the  last  half  turn  of^"*** 
the  tube  of  the  cochlea ;  but  between  it  and  the  margin  of  this 
turn  is  an  aperture  —  the  helicotrema  *  —  by  which  one  scala  Heiico* 
communicates  with  the  other.  This  lamina  consists  of  two  plates  ^'*'"** 
of  bone,  between  which  are  numerous  grooves,  continuous  with 
those  of  the  modiolus,  in  which  the  nerves  run ;  at  the  attach- 
ment to  the  modiolus,  the  laminae  are  separated  from  each  other 
by  a  widened  part  —  the  spircU  canal  of  the  modiolus,  and,  at  spiral 
the  free  margin  which  projects  into  the  tube  of  the  cochlea,  they  ^'^^ 
are  united  together. 

The  aqueduct  of  the  cochlea  is  a  small  canal,  about  a  quarter  Aque^ 
of  an  inch  long,  that  commences  in  the  lower  part  of  the  scala  ^r^e 
tympani  near  its  point  of  termination  at  the  foramen  rotundum ;  cochiea. 
it  is  then  directed  downwards  and  inwards,  through  the  sub- 
stance of  the  bone,  to  open  on  the  inferior  surface  of  the  petrous 
portion,  in  front  of  the  jugular  fossa,  and  in  the  bottom  of  a 
depression  which  lodges  the  petrous  ganglion. 

The  labyrinth  is  lined  by  a  proper  membrane,  in  which  is  con- 
tained the  fluid  of  Cotunnius,  and  immersed  in  this  is  the  mem- 
branous labyrinth  to  be  afterwards  seen  :  these,  and  their  nerves 
and  vessels  can  be  exposed  only  in  the  foetus,  or  in  a  bone  softened 
with  acid. 

The  lining  membrane  of  the  labyrinth  is  a  serous  or  fibro-serous  Lining 
membrane,  which  is  closely  united  to  the  walls  of  the  osseous  bJ^^^'^f 
labyrinth,  and  extends  backwards  from   the  vestibule  to  the[^^^^ 
semicircular  canals ;  it  enters  the  cochlea,  and  gives  two  distinct      ° 
tubes  to  line  the  two  scalce.    The  membrane  contains  a  fluid 
-—  the  liquor  Cotunnii  or  perilymph  —  which  occupies  the  parts  Perj. 
of  the  vestibule^  and  semicircular  canals  not  filled  by  the  mem-^'"P''' 
branous  labyrinth  which  is  immersed  in  it;  and  it  enters  also  the 
scalsB  of  the  cochlea.    It  has  been  supposed  by  Breschet  to 
be,  originally,  a  prolongation  of  the  dura  mater  which  is  then 
surrounded  by  bone,  the  only  remnant  of  connection  between 
the  two  being  by  means  of  the  aqueducts  which  are  lined  by  a 
thin  membrane.f     When  the  membrane  of  the  vestibule  is  fol- 
lowed into  the  cochlea,  it  is  seen  to  send  two  prolongations  into 
the  scale,  which  are  separated,  near  the  modiolus,  by  the  pre- 
sence of  the  lamina  spiralis,  but,  external  to  this,  they  are 
iqppHed  to  each  other,  and  complete  the  partition  between  the 
two  Bcake  by  means  of  a  membranous  septum  which  extends 

*  (*£Xi(,  twisted,  T^fca,  aperture).     Breaehet,  Xecherche$  Anatomiquet,8ce, 
f  Meekerehu  Anatomquea  <t  Phytiohgiquet^  p.  84. 
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from  the  margin  of  the  lamina  spiralis  to  the  side  of  the  tube ; 
so  that  the  partition  between  the  scalae,  in  the  recent  temporal 
bone»  consists  of  an  osseous  portion — the  lamina  spiralis,  and  of 
a  membranous  part  formed  by  the  union   of  the  sides  of  the 
two  tubes  that  line  the  scalae.     In  the  recent  cochlea  the  scalee 
differ  in  length  and  size,  for  the  scala  tympani  rather  projects 
beyond  the  scala  vestibuli,  below,  and  is  slightly  larger  than 
it ;  but,  in  the  upper  part  of  the  cochlea,  the  scala  tympaniends, 
at  the  helicotrema,  by  joining  the  scala  vestibuli  which  then 
continues  upwards  into  the  cupola.     The  scales  are  filled  with 
the  perilymph  which  enters  them  from  the  cavity  of  the  vesti- 
bule, and  the  fluid  of  one  scala  is  continuous  with  that  of  the 
other  by  the  helicotrema. 
Mem-         The  membranous  labyrirUky  the  part  more  immediately  con- 
ilTby."'  cerned  in  the  production  of  sensations  by  the  impressions  of 
rinth.     sound,  consists  of  membranous  sacs  which  are  situated  within 
the  vestibule  and  semicircular  canals,  and  contain  a  fluid  in  their 
interior ;  and  on  the  inner  surface  of  these  the  branches  of  the 
auditory  nerve  are  expanded.     The  sacs  are,  the  saccule,  and 
the  common  sinus  which  has  prolongations  from  it  to  the  semi- 
circular canals, 
commou     The  common  sinus  is  a  small  sac  situated  at  the  posterior  part 
smu«.     ^^  ^i^g  vestibule,  and  the  shape  of  it,  in  some  measure,  re- 
sembles the  cavity,  though  it  does  not  exactly  fill  it,  since  the 
perilymph  intervenes  between  it  and  the  walls.     The  prolonga- 
tions that  pass  from  it  to  the  semicircular  canals  are  smaller 
than  the  osseous  tubes,  and  are  surrounded  by  the  fiuid  of  the 
Mem-     perilymph ;  they  are  dilated  into  ampullary  portions  —  mem- 
XuSm"'  branous  ampulUje —  in  the  three  ampullae  of  the  semicircular 
puUi^™'  ^^^^*     '^^^  saccule  is  a  small  transparent  sac  contained  in  the 
SMciiie.  hemispherical  depression  of  the  vestibule,  and  situated  in  front 
of  the  common  sinus,  with  which  it  is  doubtful  whether  it  com- 
municates. The  membranous  labyrinth  consists  of  a  transparent 
membranous  layer,  within  which  is  a  nervous  expansion,  and 
external  to  this  a  vascular  layer.    In  the  interior  of  the  common 
sinus,  in  its  tubular  prolongations,  and  in  the  saccule,  is  a  clear 
Endo.    and  transparent  fiuid  —  the  endolymph  or  vitreous  humour  of  the 
lymph,   g^p .  Qjj^  |j^  2^  jg  found  a  calcareous  substance,  which  Breschet 
proposes  to  call  otoconia*  ;  there  is  generally  one  mass  for  the 
common  sinus  and  one  for  the  saccule ;  and  the  nervous  fila- 
ments join  these  parts  where  the  masses  occur, 
pusec-       The  portio  mollis  nerve,  which  supplies  the  cochlea,  semicir- 
cular canals,  and  vestibule,  may  be  followed  into  these  parts 
by  cutting  away  the  bone,  so  as  to  lay  open  the  meatus  internus 
and  the  labyrinth.    This  is  to  be  done  on  the  portion  of  bone  on 
which  the  nerves  of  the  tympanum  were  dissected. 

**  From  oZst  the  ear,  and  k6vu^  powder.     See  Breschet,  op.  cit  p.  72. 
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The  par^o  moUiSf  or  auditory  nervcy  enters  the  meatus  au-NerroL 
ditorius  internus  with  the  portio  dura>  and  the  two  are  united  ^^ruo 
by  one  or  two  filaments  in  the  bottom  of  the  meatus;  the  nerves 
then  separate,  the  portio  dura  enters  the  aqueduct  of  Fallopius, 
and  the  portio  mollis  divides  into  an  anterior  branch  for  the 
cochlea,  and  a  posterior,  for  the  membranous  labyrinth.  The 
anterior  branch  divides,  at  the  base  of  the  cochlea,  into  many  Anterior 
nerves  which  enter  the  numerous  foramina  in  the  base  of  the^'*"^' 
modiolus,  the  trunk  entering  the  central  aperture  in  this  pro- 
cess. The  filaments  from  the  nerve  pass  outwards  at  right 
angles,  those  to  the  lower  part  of  the  lamina  spiralis  being  the 
most  externa],  and  those  to  the  upper  portion,  filaments  from 
the  inner  branches  and  central  continuation  of  the  nerve.  They 
all  pass  through  the  apertures  in  the  modiolus,  enter  between 
the  layers  of  the  lamma  spiralis,  and  terminate,  at  its  free 
border,  between  the  layers  of  the  membranous  portion  of  the 
partition  between  the  scales  of  the  cochlea.  The  posterior  branch  ^ofte- 
for  the  membranous  labjrrinth  divides  into  three  nerves;  —  thebnocb. 
upper  one,  the  largest,  lies  in  the  depression  in  the  meatus  au- 
ditorius,  close  behind  the  aqueduct  of  Fallopius  for  the  portio 
dura,  and  divides  into  branches  which  enter  the  vestibule  by 
the  foramina  in  this  part,  and  are  distributed  by  three  fasciculi ; 
one,  to  the  common  sinus  of  the  membranous  labyrinth,  and  the 
other  two,  to  the  membranous  ampullae  of  the  superior  vertical 
and  the  horizontal  semicircular  canals ;  the  middle  nerve,  still 
smaller,  enters  the  vestibule  by  the  foramina  in  the  posterior 
part  of  the  meatus,  and  are  distributed  to  the  saccule  ;  and  the 
lower  nerve,  the  smallest,  passes  through  a  perforated  spot  near 
the  ampulla  of  the  inferior  vertical  semicircular  canal,  and  is 
distributed  to  the  membranous  ampulla  of  this  canal.  The 
filaments  of  the  nerves  to  the  common  sinus  and  saccule  expand 
in  a  fan-like  form  on  the  outer  surface  of  the  membrane,  and 
then  perforate  it  to  end  in  a  nervous  layer  on  the  inner  sur- 
face ;  but,  on  the  membranous  ampullae,  the  nerve,  as  shown 
by  Steifensands  *,  is  at  first  forked,  and  embraces  about  a  third 
of  the  circumference  of  the  dilatation  ;  it  then  enters  a  sulcus 
which  projects  transversely  into  the  ampulla  so  as  to  divide  it 
into  two  parts,  perforates  the  coat,  and  ends  in  an  expansion 
on  the  inner  surface  of  the  membranous  tube  near  the  ampulla. 

The  arteries  to  the  internal  ear  require  to  be  carefully  injected  Arteries 
before  they  can  be  seen ;  they  are,  chiefly,  from  the  branch  to 
the  meatus  internus,  and  sometimes  there  is  a  small  artery  from 
the  stylo-mastoid,  of  the  posterior  auricular,  to  the  horizontal 
semicircular  canal.     The  artery  to  the  meatus  internus  divides  ^/}^J 
into  a  branch  to  the  cochlea,  and  one  to  the  vestibule.     ThcMeatua. 
branch  to  the  cochlea  gives  off  small  arteries  that  enter  the  aper-  Branch 

*   See  Cyclopedia  of  Anatomy  and  Pkynotogy,  article  «  Organ  of  Hear-  Cochlea. 
ing. 
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tures  in  the  base  of  the  cochlea,  and  a  larger  one  is  found  in  the 
central  aperture  of  the  modiolus :  small  branches  pass  from  these 
by  the  openings  of  the  modiolus,  to  the  lamina  spiralis,  on  which 
they  anastomose,  forming  an  arch,  from  which  parallel  branches 
run  outwards  to  unite  in  a  second  anastomotic  arch  at  the  ex- 
tremity of  the  lamina,  and  from   these,  the  small    capillary 
Branch  branches  are  given  to  the  membrane  of  the  scalae.    The  branch 
vestit    ^  ^^  vestibule  divides  to  supply  the  osseous  and  membranous 
buie.      labyrinths,  and  the  small  arteries  form  a  plexus  on  the  mem- 
branous ampullae,  from  which  branches  run  along  the  tubes  and 
canals. 
Vein  A  small  vein  accompanies  the  artery,  and  receives  the  blood 

SfMtus.  ^^^  ^^^^  same  parts  that  the  artery  supplies :  it  opens  into  the 
superior  petrosal  sinus. 


TABLE  OF  TH£  ARTERIES  OF  THE  HEAD  AND  NECK. 


1.  Superior  thyroid 


Sl  Ungual 


•  < 


1.  Bnichio. 
cephalic - 


1. 


Con  in  on 
carotid  - 


1. 


External 
carotid  . 


2. 


internal 
carotid 


a.  ladal 


4.  muscular 
,5.  occipital 

6.  poaterior  auricular    . 

7.  ascending  pharyngeal 


8.  temporal 


9.  inleraal  maxillary 


10.  parotid. 

1.  Arteria  rcoeptacull 


8L  ophthalmic 


S.  tobd*- 
vlan 


1.  Vertebral 


8L  internal 
mammary 


3.  anterior  cerebral 

4.  anterior  communicating 

5.  middle  cerebral 

6.  posterior  communicating 
.7.  choroid. 

Anterior  spinal 
posterior  sfunal 
inferior  cerriiellar 
posterior  meningeal 
anterior  Inferior  ccrdbdlar 
superior  cerebellar 
posterior  cerebral, 
f  Anterior  intercostal 
mediastinal 
comes  nervi  phrenic! 
musculcphrenic 
abdominal. 
Inferior  thyroid 
cervicalis  aacendens 


Hyoid  branch 

laryn^al 

thyroid 

muscular. 

Hyoid  branch 

dorsalis  lingUB 

sublingual 

ranine 
'  Inferior  paUtine  branch 

tonsillitic 

glandular 

submental 

Inferior  labial 

inferior  coronary 

superior  coronary 

masseteric 

lateral  nasal 
L  angular. 


r  Meningeal  branch 

i  cervical. 

r  Stylo-roastoid  branch 

i  auricular 

I  mastoid. 

{Pharyngeal  brancbei 
meningeal. 
Transverse  facial 
anterior  temporal 
posterior  temporal 
middle  temporal 
auricular 
parotid 
^  articular. 
Inferior  dental 
middle  meningeal 
deep  temporal 
masseteric 
buccal 
pterygoid 
superior  dental 
infVa.orbital 
spheno-palatine 
superior  palatine 
vidian 
pterygo^palatinc^ 


'  Lachrymal 

supra>orbitaI  "^ 
centralis  retinsB 
ciliary 
muscular 
ethmoidal 
palpebral 
flrootal  , 
nasaL 


3. 


thyroid 

axis 


trantversalii  humeri 


transvenalis  colli 


r  Sopra-acromial 
4  supra-spinal 
L  inrra-suinal. 

{Superficial  cervical 
posterior  scapular. 


4h  deep  cervical 
,5.  superior  Intercostal. 

&  Mt  lobSnla?'*'^  }  ^*  bnukchet  of  theae  two  vessels  are  the  same  a«  in  the  table  abov' 
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TABLE  OF  THE  VEINS  OF  THE  HEAD  AND  NECK. 


The  supe* 
rior  Tena 
cava  fi 
Joined  by 
ihefolUm- 
ing  rein* 
ftom  the 
head  and 
neck 


Brachio.ce- 

ehalic   of 
oihndei* 


Internal 
jugular 


1. 


Lateral 
sinui 


atcending 

pharyn 

geal 


'  Superior  longitudinal 

sinus 
inferior  longitudinal 

sinus 
straight  sinus 
occipital  sinuses 
ophthalmic  vein    .. 
superior  |ietrosal 
inferior  petrosal. 

r  Meningeal  branches 
1  pharyngeal. 


{Superficial  dorsal 
lingual 
ranine. 

Frontal  or  angular 
inferior  palpebral 
dorsal  and  lateral 
nasal  veins 


4.  facial 


5.  occipital' 


alveolar 


coronary  superior  and 

inferior 
buccal 
maasetcric 
submental 
inferior  palatine 
tonsillitic 
.glandular. 

{Mastoid  vein 
cervical. 


Alveolar  branches 
Inflra-orbital 
superior  palatine 
spneno-palatine 
vidian. 


6.  superior    [Thyroid  ' 
thyroid  -(-laryngeal. 

7.  middle 
thyroid. 


subclavian  - 


1.  External 
Jugular  .- 


1.  Internal  maxillary 


8.  anterior 
Jugular 

9.  superior 
intercos- 
tal of  the 
right  side. 


2.  temporal 

3.  posterior  auricular 

4.  branch  to  the  in- 

ternal jugular 

5.  transversalii    bu. 

meri 

(.6.  trans  venalli  colli. 


Middle  meningeal 
inferior  dental 
deep  temporal  . 
pterygoid 
masseteric 
parotid 

anterior  auricular 
transverse  fkcial. 

{Anterior 
posterior 
middle  or  deep. 

r  Auricular 
I  styio-mastold. 


*  The    brachio-cQ>halic 
reoeivet  the     - 


I.  Vertebral 

9.  deep  cervical 

3.  internal  mammary  of  the 

left  mad  often  right  side 

4.  inferior  thyroid 

5.  superior  intercostal  of  the 

left  side  {tometimes).  ^ 


r  Intraspinal 

\  ascending  cervical 

i  branches  from  the  deep  eenrical. 
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L  First  nerre  or  r  Filamentt  to    the 
olCwtory      .1    note. 

2.  Second  nenrer  To  the  retina  of  the 
or  optic        -1    eye. 

S.  Third"  nerre rTb  the  uiuidet  of 
or  motor  oculi  \     the  orbit 


4,  Fourth  nerre/  To  the  superior  oh* 
or  trochJeator  v    lique  in  the  orbit. 


r  Ophthalmic 


Lachrymal 


flrontal 


5.  FlAh  nerre  or 
trifacial 


superior  maxillary 


OibiUl  branch 

branches  with  Mee< 

kel's  ganglion 
posterior  dental   * 
anterior  dental 
,  inft-a-orbitaL 

Superior  dlrision 


{Lachrymal 
palpebral 
communicating. 
f  Supra-orbital 
^  supra-trochlear. 

To    lenticular  gan- 
Rlion 

ciliary  nerrcs 

nasal 

innra-trochlear. 
r  Malar 
I  temporal. 


I  inferior  maxillary   . 


6L  Sixth  nerre  or 
abducens 


!{ 


To  the  external  rec- 
tus muscle  of  the 
orbit. 


inferior  dirision 


(Deep  temporal 
masseteric 
buccal 
pterygoid. 

r  Aurieolo-temporal 


gustatory 


inferior  dental 


<  Temporal 

i  auricular.    *"; 

r  Branches  to 
mucous 
membrane 
to  sub-maxil- 
lary  ganglion 
to  hypoglossal 
L  to  the  tongue. 

{Mylo-hyoid 
mental 
incisor. 


7.  SerflBthDcnre 


Fortio  dura*   - 


portio  mollis 


r  Cenrico-facial 


I  temporo«facial 

to  Join  the  portio 

dura 
the  nerre  to  the 

cochlea 


The  nerre  to  the 
restlbule 


{Temporal 
malar 
Infk-a-orbitaL 
r  Buccal 

•i  supra-maxillary 
I  infra>maxiUary. 


rTo  the  common 
sinus,  and  anu 
pulls?  of  the  semi, 
circular  canals 

to  the  saccule 

to  the  ampulla  of 
the  inferior  semi- 
circular canaL 


^  -.  -        .  f  Chorda  tympaol 

•  Before  these  dlrlsions.  the  J  posterior  aorieahr 
portio  dura  gircs  oir      «  ]  digastric  branch 

Lstylo-byoid  bianch. 
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f  GloMO-pbaryngeal 


8.  Eighth  nerve 


'  Jacobcon's  nenre  ' 
nerve  to  the  portio  dim 
to  the  pneumo.gaatric 
to  digastric   and  styloid 

muscles 
to  carotid  artery 
to  the  pharynx 
tonsillitic  branches 
lingual. 

To  the  spinal  accessory 
auricular  nerve 
nerve  to  the  hypoglossal 
to  the  sympathetic 
to  the  spinal  accessory 
to  the  glosso-pharyngeal 
pharyngeal  nerve 


pneumo-gastrlc 


•  • 


spinal  aoeeiaory     - 


9.  Ninth  nerve 
or  hypogloa- 
•al       -        - 


To  the  pneamo-gaatrle 

nerve 
to  the  sympathetic 
to  the  loop  of  the  atlaa 
deaccsidens  nonl  nerve  * 
thyro>hyoid  nerve 
branches  to  the;gutUitory 

nerve 
to  the  hyo-glottus,  and 

stylo-gfossus    musdeSf 

and  to  the  tongue. 


superior  laryngeal 

cardiac  nerves 
inferior  laryngeal 


•( 


To  the  pneumo-sastric 
to  the  cervical  plexus 
to    sterno-mastoid    and 
trapeaius.. 


External  laryngeal 
to  arytenoid  muscle 
ascending  )  to  the  mucous 
descending  3     membrane, 
nerve   to  join  the  inferior 
laryngeaL   . 

Cardiac 

oesophageal  and  tracheal 

to  inferior  constrictor  and 

musdcs  of  the  larynx 
to  Join  superior  laryngeal. 


TABLE  OF  THE  SPINAL  AND  SYMPATHETIC  NERVES  OF  THE 


The  cervi- 
cal spinal 
nerves  di- 
vide into 


Anterior 
branches 


I  posterior 
branches 


HEAD  AND  NECK. 


Hie  Cervical  n.Kxu8, 
formed  by  the  anterior, 
branches  of  the  four  first 
cervical  nerves,  gives  olT 


The  Brachial  ptsxoi, 
formed  by  the  anterior 
branches  of  the  four  last 
cervical  and  first  dorsal, 
gives  off 

Are  generallv  distributed 
to  the  muscles,  and  give 
off  cutaneous  nerves; 
but  the  three  or  four  first 
unite  in  the  ranrBRioa 
L    CUTKAL  naxuB.    . 


Superficial    f 
ascending  \ 

Btiperflcial     f 
descending  I 


deep  inter> 


dcepexter. 
nal     - 


Branches 
above  the 
clavicle    • 


branches 
below 


.{ 


Small  occipital  nenre . 

great  auricular 

superficial  cervicaL 

Supra-acroroial  branches 

supra-clavicular 

sunra-stemaL 

Fnrenic 

nerves  to  the  desoendens  noni 

to  the  pneumo-gastrio     ... 

to  the  nypoglosial 

to  the  sympathetic  and  rectus 
ui^or  muscle. 

To  join  the  spinal 

to  the  sterno-mastoid 

to  the  trapeaius 

to  the  levator  anguli  seapute. 

The  rhomboid  nerve 

nerve  to  the  phrenic 

supra-scapular  nerve        ' 

subclavian  branch 

posterior  thoracic  or  respira- 
tory 

to  the  scalenl  muscles. 

Are  dissected  with  the  upper 
extremity. 
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'  1.  Superior 
ccrrical 
ganglion 
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Ascending  branchcf. 
to  unite  in  the. 


Carotid 
which  given  off 


r  Branch  to  Jacobacm*!  nenre 


«-  to  the  sixth  cranio  nenre 


cavemoui  ganglion, 
which  give*  off    . 


to  the  third  cranial  nerve 

to  the  flflh  and  lenticular  ganglion 

to  the  carotid  artery  and  branches, 

and  these  form   the  gaiiglion 

Ribes. 


descending  branches  /  To  the  middle  ganglion.  ; 

^  To  the  spinal  nerves. 
'  Pharyngeal 
superflcTal  cardiac  nerve. 
Nervi  moUes 
branches  to  Join  the  pneomo-gastric  and  hypoglossal  nerves. 


external  branches 
internal  branches 

anterior  branches 


2.  Middle 
cervical 
ganglion 


S,  Infierior 
cervical 
ganglion . 


External 
branches  • 

internal 
I  inferior       •{ 

anterior 


To  the  spinal 
nerves. 

Middle  cardiac 
nerve 

to  loin  the  exter- 
nal laryngeal. 

To  the  Inrerior 
ganglion. 


external 


,  internal 


•" 


the 


Branches    to 

subclavian. 
To      the      spinal 

nonres 
to  form  vertebral 

plexus. 
Inferior      cardiac 

nerve. 


5.  Ophthal- 
raic  or  len- 
ticular 
ganglion  - 

6.  Sulvmax. 
illary  gan. 

gliOQ 


7.  Otic 
gUon 


gan. 


Posterior 
branches 

anterior 

Superior 

branches 
inferior 

anterior 


Superior 
branches 


external 


anterior 


{ 


To   nasal   of   the 

fifth  nerve 
to  the  third  nerve. 
Ciliary  nerves. 

To   the  gustatory 

nerve. 
To  the  gland. 
To     the    mucous 

membrane  of  the 

mouth. 
Small  petrosal,  to 

Jacobson'0  nerve 
nerve  to  the  ten- 

sor  tympani. 
'^To   the  Arth  and 

sympathetic 

nerves. 
To  the  tensor  pa* 

lati  muscle. 


4.  Meckel's 
ganglion  . 


'  Internal  branches 
ascending 

descending 
posterior 


.r  Sphcno'palatine 

I  naso-palatine. 
-/  To  jom  the  superior  maxillary  nerve 

*•  Anterior  -  ■» 


'  middle 
posterior 

'  Vidian 
I 


[palatine. 

f  Carotid  branch 

I  large  petrosal  nerve. 
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forward*  by  the 
Platysma  myoides 
Stemo-maaoideus 
Rectus  anticus  major 
Bectus  anticus  minor. 

MsUied  {when  the  hwerjaw  is 

JLuit^  by  the 
Mylo-hyoideus 
Genio-hyoidcus 
JDigastrici. 

ftrmardt  Ay  the 
Platysma  myoides 
Stemo-cleido-nastoideus 
Dll^tttrieus 
Mylo.hv«ideus 
Genio.ny«ideua 
Oenio-hyoi-^ostns 
Omo-hyoidei 
8t«ino.nyoidei 
Thyro-hyoldei 
Rectus  anticus  minor 


mi  RBAD  IS  MOVED 

backwards  by 
Part  of  tlie  trapezius 
Splenius  capitis 
Complex  us 
TraenelO'mastoldeus 
Rectus  posticus  major 
Rectus  posticus  minor 
Obliquus  capitis  superior. 


TRB  inCCK  »  MOVED 

backward*  by 
Part  of  the  trapezius 
Bhomboideus  minor 
Serratus  posticus  superior 
Splenius  capitis 
Splenius  colli 
CompTeXus 
TYiKsnelo-mastoideus 
TVansversales  colli 
Inter-spinale*  colli 
Semi.spinslcs  colli 
Rectus  posticus  ro«jor 
Rectus  posticus  minor 
Obliquus  capitis  superior 
Obliquus  capitis  inferior 
Scaleni  postid 
Levator  scapular. 


to  either  tide  by  the 
Platysma  myoides 
Sterno-mastoideus ' 
Part  of  the  trapezius 
S|rienius  capitis 
Splenius  colli  t 

Trachclo*mastoideus 
Complcxus. 


laterally  by  the 

Various  combinations  of  those 
mufides  which  separately 
move  it  forwards  and  back* 
wards ;  assisted  by  the 

Scaleni 

Infeer-transversales 

Recti  iatcrales. 


^     •  The  poitioii  of  this  table  including  the  motioiis  of  the  bend  «d4  neck  ii  copied  lh>m  Quain*s 

Anatomy. 
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€io$ediy  the 
Orbicularis  oris 

and  contraction  tf  the 
Buccinatom 

Depreswres  labii  supcrtoris 
Elevatores  labii  inferioris. 


TBI  APEKTURB  OV  THE  MOUTU  IS 

opened  hy 
The  relasalion  of  the  orUcu- 

laria  and  buccinatom 
Elevatorei  labii  •uperioria 
Elevatoreg  labiisuperiomaUeque 

nasi 
Depressores  labii  inferioris. 


enlarged  by  the 
Levator  anguTi  oris 
Depressor  anguli  oris 
Zygomatici 
Buccinatores. 


upwards  by  the 
Masseterici 
Temporales 
Pterygoidei  intemi. 


THB  LOWSK  JAW  IS  MOVED 

downimardt  by  the 
Digastrici 
Mylo-hyoidti 
Genio-hyoidel 
Oenio-hyo-glotsL 


laterally  by  the 
Pterygoidei  exteml 
Pterygoidei  intemi. 


THE  BALL  OP  THE  BTE  li  NOTED 


Upwards  by  the 
Rectiu  superior. 


downwards  bjt  the 
Rectus  inferior. 


inwards  by  the 
Rectus  intemus. 


outwards  by  the 
Rectus  externus. 


HreuUnrly  by  tite 
Obliquus  superior, 
which  roUs  the  ball 
doumwardsamdii^ 
wards,  and  by  the 
Obliquus  inferior, 
downwards  mnm 
outwards. 


THE  GLOmB  OF  TIIB  LAETNX  IS 

enlarged  at  the  base  by  contracted  at  the  base  by   shortened fhmi  before  by   elongated  firomb^fiurt  by 

Crico-aryt«Doidei  pos-  Arytsenoideus.  Thyro-arytsenoidei  Crico.thyroidei. 

tici  Crico-arytB»oidei  latc- 

Crico>arytsenoidei  late-  rales 

rales. 


upwards  by  the 
Leyatores  polati. 


THE  BOrr  PALATE  18  MOVED 

downwards  by  the 
Palato-glossi 
Palato-pharyngei 

and  contraction  <^the 
Constrictors. 


and  made  tense  by  the 
Tenaores  paUtl. 


THE  LSBVHX  AlTD  08  HTOIDBS  ABB  MOVED 


i^vuards  by  the 
Digastrici 
Stylo-hyoidei 
Stylo-glossi 
Stylo-pharyngei 
Mylo-nyoidei 
Oenio>hyoidei 
Hyo-glossi 
Genio-  hyo-gloasi 
Linguales,  when  the 
tongue  is  fixed. 


downwards  by  the 
Omo-hvoidei 
Sterno.nvoidel 
Stemo-thyroidei 
Tbyro-hyoideL 


TBE  BCAU*  IB  MOVED 


forwards  by  the 
Anterior  belly   of 

cipito-flrontsJis 
Pyramidales  nasi. 


bachwards  by  the 
oc-    Posterior  belly  of  oc- 
cipito-firontalis. 


TBE  BTIUOS  ABE 

doted  by  the  opened  by  the 

Orbicularis  palpebrarum    Lerator  palpebrc  su- 
Corrugator  superellii.  perioris 

Relaxation  of  the  mw 
bicularis. 
The  tensor  tarsi  compresses  the  lachrymal 
canals. 


TBE  PHABYMZ 

is  diminished  by  enlarged  by 

The  eoniraction  qf  the   The  relaration  qf  the 
constrictors.  constrictors 

Stylo<^haryngei. 


TUB  TONGUE  18 


protruded  by  the 
6enio-hyo-glossl, 
which  make  it  con- 
cave  Along  the  middle. 


retracted  by  the 
Genio-hyo.gloasi 
SCy]o.gIosBi 
Linguales,  when  the 
OS  hyoides  is  fixed. 


THB  BAB  IB  MOVED 


forwards  by  the 
AttoIIens  aurem 
Attrahens  aurem. 


backwards  by  the 
Retraheos  aurem. 


THE  APEBTUBB  OP  THB  MOBB  IB 


dilated  by 
Levator  labii  superioris 
atequenasL 


dimMshedby 
Compressor  nasi 
Depressor  labii  >iipe> 
riorts  alcque  nasL 


TBB  MBMBBANA  TYMPANI  IB. 


rendered  tense  by  the  .' 
Tensor  tympanL 


relaxed  by  the 
LarKeocternal  muscle  of  the  malleus 
Small  external  muscle  of  the  malleua. 


Hie  supediui  nuicle  fixa  the  itapei. 
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DISSECTION  OF  THE  UPPER  EXTREMITY. 

The  surface  of  the  thorax,  as  well  as  the  exterior  of  the  upper 
extremity,  have  numerous  superficial  depressions  and  promi- 
nences of  bone  and  muscle,  required  to  be  recognised  with 
certainty  and  facility  by  the  surgeon,  which  should  be  examined 
before  the  dissection  is  begun.  On  the  front  of  the  chest  is  the 
mamma,  which  is  very  large  in  many  females,  so  as  to  overlap 
the  lower  border  of  the  pectoral  muscle,  and  encroach  on  the 
axillary  space.  The  anterior  fold  of  the  armpit  is  formed  by 
the  pectoral  muscle,  which  is  separated  from  the  deltoid, 
parallel  to  its  outer  border,  by  a  slight  linear  depression,  and  in 
this  is  the  coracoid  process  of  the  scapula,  close  below  the 
clavicle,  and  to  the  inner  side  of  the  articulation  of  the  humerus. 
Another  depression  extends  from  the  sternal  extremity  of  the 
clavicle,  in  the  line  of  separation  between  the  two  portions  of 
this  muscle,  and  it  is  placed  over  the  course  of  the  axillary 
arteiT.  Between  the  arm  and  chest  is  the  hollow  of  the  axilla, 
which  contains  the  axillary  vessels  and  nerves,  and  is  bounded, 
before,  by  the  pectoral  muscle  forming  the  anterior  fold,  and 
behind,  by  the  latissimus  dorsi,  and  teres  muscles,  which  are 
inclosed  in  the  integuments  of  the  posterior  fold.  Its  size  as 
well  as  depth  will  vary  according  to  the  development  of  the 
anterior  and  posterior  folds,  but  the  hollow  of  the  space  may  be 
altered  by  the  position  of  the  arm  to  the  trunk ;  thus,  when  the 
arm  is  rotated  outwards  and  removed  to  nearly  a  right  angle, 
the  depth  is  greatest ;  and  it  is  diminished  in  proportion  as  the 
arm  is  carried  upwards,  since  the  head  of  tlie  humerus  then 
descends  into  the  space,  and  the  folds  are  ovei;stretched.  On 
the  side  of  the  arm  this  space  is  divided  into  two  by  the  slight 
prominence  of  the  coraco-brachialis  muscle,  —  the  posterior 
portion,  the  largest,  contains  the  axillary  vessels  and  nerves, 
close  to  the  border  of  the  muscle.  If  the  fingers  be  introduced 
into  the  axilla,  and  the  arm  rotated  and  moved  about  in  different 
directions,  the  head  of  the  humerus  will  be  felt.  The  skin  of 
the  axilla  is  o£  a  dark  colour,  and  provided  with  hairs.  The 
shoulder  is  prominent,  in  consequence  of  the  projection  of  an 
arch,  formed,  internally,  by  the  clavicle  that  reaches  from  the 
chest,  and,  externally,  by  the  acromion  process  which  com- 
mences in  a  narrow  eminence  on  the  back  o£  the  scapula.  The 
convexity  below  this  is  occasioned  by  the  head  of  the  humerus 
covered  by  the  deltoid  muscle.  Along  the  front  of  the  arm, 
and  somewhat  on  the  inner  side,  is  the  prominence  of  the 
biceps  muscle,  and  on  each  side  of  it  a  groove — the  internal, 
most  marked,  points  out  the  position  of  the  brachial  vessels : 
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these  subside,  below,  in  a  depression  in  front  of  the  elboir. 
Seraiflex  the  elbow  joint,  and  the  prominences  of  the  external 
or  epicondyle  on  the  outer  side,  and  of  the  internal  condyle  or 
epitrochlea  on  the  inner,  will  be  rendered  evident :  the  latter 
eminence  is  the  most  marked.  At  the  back  of  the  articulation  is 
the  prominent  olecranon,  situated  rather  nearer  the  inside  than 
the  outside  of  the  arm,  and  best  perceived  when  the  arm  is  flexed. 
Below  the  epicondyle  is  the  prominence  of  the  head  of  the 
radius,  separated  from  the  lower  extremity  of  the  humerus  by  a 
slight  interval;  the  position  of  this  portion  of  bone  is  recognised 
by  rotating  the  radius,  the  fingers  being,  at  the  same  time, 
placed  over  it.  In  the  front  of  the  forearm  the  depression  on 
the  radial  side  points  out  the  position  of  the  radial  artery,  and  a 
similar  one  on  the  ulnar  side,  the  course  of  the  ulnar  artery. 
The  bones  of  the  forearm  are  sufficiently  near  the  surface  to 
be  traced  from  one  extremity  to  the  other ;  each  ends  below  in 
a  styloid  process,  or  a  projection  on  the  side  of  the  wrist  joint 
for  the  attachment  of  the  lateral  ligaments ;  the  outer,  or  that 
from  the  radius,  projects  lower  than  the  inner.  The  line  of 
union  of  the  lower  end  of  the  radius  with  the  first  row  of  carpal 
bones,  to  form  the  wrist  joint,  is  behind  the  styloid  process,  and 
distant,  in  the  centre  of  the  arm,  about  an  inch  from  the  trans- 
verse grooves  of  the  wrist.  When  the  thumb  is  placed  almost  at 
right  angles  to  the  hand,  a  line  drawn  from  it,  across  the  palm, 
nearly  marks  the  position  of  the  superficial  palmar  arch  of 
arteries.  Two  transverse  lines  cross  the  palm  of  the  hand,  and 
when  the  fingers  are  extended,  the  metatarso-phalangeal  articula- 
tions are  about  a  quarter  of  an  inch  in  front  of  the  anterior  one. 
The  transverse  lines  on  the  fingers  serve  to  direct  to  the  articu- 
lations between  the  phalanges,  the  ungual  phalanx  and  the 
next  being  united  about  one  line  in  front  of  the  corresponding 
mark ;  and  the-  second  and  third,  about  a  line  in  front  of  the  last 
of  the  transverse  lines  over  this  articulation. 
Diuec-  The  thorax  being  raised  to  a  convenient  height  by  a  block 
beneath  it,  let  the  arm  hang  over  the  side  of  the  table,  and  place 
it,  slightly  rotated  outwards,  in  the  position  of  nearly  a  right 
angle  to  the  trunk.  To  begin  the  dissection,  divide  the  integu- 
ments* along  the  lower  border  of  the  pectoral  muscle,  firom  the 
xiphoid  cartilage  of  the  sternum  to  the  anterior  part  of  the 
humerus,  carrying  the  scalpel  around  the  projection  of  tlie 
mammary  gland  in  the  female ;  make  a  second  incision  along 
the  middle  line  from  the  xiphoid  cartilage  to  the  sternal  extre- 
mity of  the  clavicle,  continue  it  along  this  bone  to  its  centre, 
and  then  along  the  depression  extending  down  thence  between 
the  pectoral  and  deltoid  muscles,  until  it  nearly  joins  the  one 

*  All  incisions  through  the  skin  are  not  to  extend  deeper  jhfm  this,  if  it 
he  wished  to  dissect  the  cutaneous  nerves  and  vestek. 


tion. 
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already  made  along  the  lower  border  of  the  pectoral ;  in  dividing 
the  skin  over  the  clavicle,  be  careful  of  the  cutaneous  nerves 
that  descend  over  it.  Raise  the  skin  from  the  surface  marked 
out  by  these  lines,  without  injuring  the  thin  platysma  muscle 
near  the  clavicle ;  reflect  next,  by  means  of  a  vertical  incision 
from  the  sternum  to  the  posterior  fold  of  the  axilla,  the  portion 
of  integument,  covering  the  side  of  the  chest  and  the  axillary 
space,  to  a  level  with  its  posterior  boundary,  and  seek  the  cuta« 
neous  nerves  in  the  superficial  fascia ;  some  of  these,  from  the 
cervical  plexus,  pass  over  the  clavicle ;  some  appear  at  the  side 
of  the  sternum,  from  each  intercostal  space ;  and  the  others,  also 
from  the  intercostal  nerves,  are  found  along  the  side  of  the 
chest,  about  one  inch  beneath  the  anterior  fold  of  the  axilla  or 
the  lower  border  of  the  pectoral  muscle,  and  they  send  filaments 
forwards,  over  this  border,  to  the  front  of  the  muscle,  as  well  as 
backwards  to  the  integuments  of  the  posterior  part  of  the  sca- 
pula and  arm. 

Beneath  the  cellular  membrane,  which  is  not  very  abundant,  is  Faicia 
a  deeper  fascia  that  closely  invests  the  muscles,  and,  in  the  AxmV 
interval  between  the  anterior  and  posterior  folds  of  the  axilla,  is 
continued  across  this  space.  The  fascia  of  this  part  is  of  con- 
siderable strength  in  some  subjects,  and  closes  the  axillary 
apace  on  this  side ;  it  is  fixed  to  the  anterior  and  posterior  folds, 
by  dividing  to  enclose  the  muscles ;  externally  it  is  continuous 
with  the  deep  fascia  of  the  arm,  and  it  becomes  thin  on  the 
side  of  the  chest ;  some  cutaneous  nerves  and  vessels  perforate 
it.  If  an  incision  be  made  into  it,  and  the  finger  introduced 
through  the  aperture,  the  dissector  will  perceive  the  loose  cel- 
lular structure  which  occupies,  for  the  most  part,  the  axilla. 
This  fascia  may  be  removed  from  the  border  of  the  pectoral 
muscle,  to  dissect,  more  readily,  the  cutaneous  nerves  of  the 
intercostals. 

The  cuUmeaut  nerves  of  the  cervical  plexus,  distributed  to  the  cutane- 
integuments  over  the  pectoral  muscle,  pass  over  the  clavicle  at  Nerves 
different  parts  of  this  bone, — the  descending  cutaneous  branches  ^'^®^j 
of  the  plexus,  from  which  they  are  offsets,  having  divided  above  Hexua. 
the  clavicle.  The  roost  internal  nerves,  named  sternal^  consisting  stcnuu. 
of  one  or  two  small  branches,  cross  the  clavicle  near  its  sternal 
extremiQr*  and  are  distributed  to  the  integuments  over  the  upper 
and  inner  part  of  the  pectoral  muscle ;  they  do  not  extend  far 
below  the  clavicle.    The  clavictdar,  three  or  four  in  number,  and  ciavicu- 
larger  than  the  preceding,  cross  the  centre  of  the  clavicle,  one  ^'' 
large  branch  lying  on  the  prominence  of  this  bone,  and  another 
passing  over  it  near  the  interval  between  the  pectoral  and  the 
deltoid  muscle ;  some  of  these  can  be  followed,  after  supplying 
the  integuments  below  the  clavicle,  almost  to  the  lower  border 
of  the  muscle,  and  to  the  mamma.     Near  the  lower  part  of  the 
anterior  fold  of  the  axilla,  some  of  their  filaments  are  directed 
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upwards  and  inwards,  towards  the  sternum,  to  join  the  cutaneous 
filaments  of  the  intercostal  nerves, 
cutane-      The  intercostal  nerves,  or  anterior  branchesof  the  dorsal,  in  their 
the  ?!).   course  from  the  spine  to  the  middle  line,  give  oW  the  middle  inter- 
tercostai.  ^g^j  cutaneous  branches,  seen  along  the  side  of  the  chest,  and 
terminate  at  the  sternum  in  small  cutaneous  nerves  —  the  anterior 
Anteriorintercostal  cutaneous.  The  anierior  intercostal  ctUaneotu  nerves  are 
cotui'    branches  which  perforate  the  pectoral  muscle,  and  each  is  distri- 
Cutane-  butcd  by  a  small  internal  filament  to  the  front  of  the  sternum ;  and 
by  along,  slender,  external  filament,  which  is  directed  outwards 
and  downwards,  over  the  surface  of  the  muscle,  for  two  thirds  of 
its  breadth,  and  either  joins  the  branches  of  the  cervical  plexus, 
or  is  distributed  to  tlie  integuments  and  mamma.    The  first  inter- 
costal cutaneous  is  only  a  small  single  filament ;   the  external 
branches  of  the  second  and  third,  join  the  nerves  of  the  cervical 
plexus,  and  those  of  the  fourth,  fiflh,  and  sixth,  supply  the  mamma; 
the  seventh  is  distributed,  as  the  others,  to  the  integuments  r 
these  are  accompanted  by  small  cutaneous  arteries  and  veins, 
which  are  derived  from  the  intercostal  vessels,  and  have  the 
Middle   same  distribution  as  the  nerves.   The  midtUe  intercostal  eukmeous 
^^C    nerves,  also  branches  of  the  intercostal,  leave  the  trunk  of  the 
SSf*"*"  nerve  about  midway  between  the  spine  and  sternum,  and  their 
points  of  emergence,  along  the  side  of  the  chest,  form  a  semi* 
lunar  line,  which  rhf^z  from  the  tliird  space  to  about  the  sixth, 
and  then  gradually  uescends  to  the  eleventh.     The  number  of 
branches,  now  dissected,  are  usually  six  or  seven,  the  first  inter* 
costal  not  giving  one,  and  they  become  cutaneous  by  passing 
from  beneath  the  digitations  of  the  serratus  muscle :  each  nerve 
then  divides  into  an  anterior  and  a  posterior  branch ;  the  anterior 
turns  over  the  border  of  the  pectoral  muscle,  and  is  distributed 
to  the  integuments  over  it,  or  to  the  mamma.     The  anterior 
branches  of  the  third,  fourth,  and  fiflh  intercostal  are  the  largest, 
and  supply  the  mamma ;  but  the  second  and  third  cutaneous 
ft^tved  ftre  not  now  seen,  since  they  are  in  the  axillaty  space, 
and  will  be  dissected  with  it.    The  posterior  branches  are  di* 
rected  backwards,  along  the  side  of  the  chest,  to  supply  tlie 
integument  of  the  arm,  and  that  over  the  scapula  and  latisstmud 
dorsi ;  the  branches  of  the  two  upper,  distributed  to  the  arm, 
are  larger  than  the  others,  and  are  called  intercosto*humeral 
nerves:  these  lie  in  the  axillary  space. 
DiMec       Remove  the  fkscia  or   aponeurosis  of    the  axttia,    without 
**^'      cutting  the  intercosto-humeral  nerves  which   come  firom  the 
middle  intercostal  cutaneous  to  supply  the  arm ;  some  filaments 
of  these  nerves  perforate  the  fascia,  together  with  one  or  two 
small  branches  of  arteries.    Clean  away  the  cellular  membrane 
from  the  axillary  space,  to  expose  the  vessels  and  nerves  con- 
tained in  it ;  this  is  a  difficult  task  for  the  young  dissector  to 
accomplish,  since  it  is  so  interwoven  with  small  vessels,  nerves. 
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and  lymphatic  glands.  Tlie  dissection  may  be  commenced  on 
the  side  of  the  chest,  where  no  vessels  are  found,  but,  in  the 
part  next  the  humerus,  the  large  axillary  yessels  and  nerves  are 
to  be  avoided  ;  along  the  posterior  wall  is  a  small  artery,  the  suIk 
scapular  with  some  accompanying  nerves,  and  under  cover  of 
the  anterior  fold  is  found  another  branch  —  the  long  thoracic. 
Some  of  the  glands  should  be  led  with  the  small  vessels  and 
ducts,  that  are  connected  to  them.  Dissect  off  the  fascia  from 
the  posterior  boundary,  and  follow  forwards  the  latissimus  and 
teres  muscles  to  their  insertion  into  the  humerus,  by  making  an 
incision,  of  about  two  inclies  in  length,  from  the  lower  border  of 
the  pectoral  muscle,  and  along  the  inner  side  of  the  arm. 

The  axiUary  gpajce^  now  exposed,  is  seen  to  be  a  somewhat  Axuia. 
conical  interval  between  the  arm  and  chest,  the  base  of  the  cone 
being  below,  and  closed  by  the  fascia,  and  the  apex  above,  be- 
tween the  first  rib  on  the  inner  side,  the  superior  costa  of  the 
scapula  externally,  and  the  clavicle  and  subclavius  muscle  in 
front ;  the  base  of  the  cone  is  wide  next  the  chest,  but  narrow 
and  pointed  at  the  arm.  The  anterior  boundary  is  formed  by 
the  portions  of  the  pectoral  muscles,  which  intervene  between 
their  outer  and  inner  attachments,  the  pectoralis  major  extending 
over  the  whole  front  of  the  space,  and  reaching  as  high  as  the 
clavicle,  but  the  minor,  a  narrow  muscle,  assists  to  form  only  its 
central  part ;  near  the  thorax,  the  pectoralis  minor  projects 
below  the  major ;  beneath  the  lower  border  of  this,  the  ante* 
rior  fold,  is  the  long  thoracic  artery,  continued  to  the  side  of  the 
chest,  and  it  is  accompanied  by  its  vein.  The  posterior  bound- 
ary  or  fold  is  formed,  below,  by  the  portions  of  the  latissimus 
dorsi  and  teres  major  muscles,  which  are  free  in  their  extent 
between  the  thorax  and  arm,  and  above  this,  by  the  subscapular 
muscle ;  the  teres  is  placed  behind  the  latissimus  near  the  chesty 
but,  at  its  attachment  to  the  humerus,  it  projects  lower  than  the 
latissimus,  and  comes  into  contact  with  the  axillary  vessels* 
The  lower  border  of  this  fold  is  much  anterior  to  the  upper 
portion  formed  by  the  subscapularis,  since  the  latissimus  projects 
forwards  to  the  humerus;  and,  near  this  bone,  the  posterior 
boundary  extends  one  inch  and  a  half  below  the  line  of  thd 
anterior.*  Lying  on  this  fold,  near  the  humerus,  are  the  axillary 
vesaelSi  and  the  brachial  plexus  of  nerves,  and  extending  along 
it,  in  the  direction  of  the  chest,  but  internal  to  the  edge  of  the 
bitissirous,  and  on  the  subscapularis  muscle,  is  the  subscapular 
aiitery^  with  its  vein  and  nerve ;  and  winding  round  the  lower 
border  of  the  subscapularis  is  the  dorsalis  scapulae  artery.  Near 
the  humeral  end  of  this  same  border,  and  underneath  the  axil- 

. , .  *  13ie  fenratus  nuigiuu  is  often  enumerated  as  one  of  the  muscles  of  the 
pps^rior  wall,  ^ut  in  the  ordinary  state  of  the  arm  during  dissection,  or  in 
an  b|)m^ioii,  the  scapula  lies  against  the  chest,  and  thus  excludes  this  muscle 
fr6m  the  cavity. 
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lary  vessels  are  the  posterior  circumflex  artery  and  nerve,  and 
external  to  this  is  the  branch  of  nerve  to  the  teres  major  muscle  ; 
the  intercosto-humeral  nerves  cross  this  border  in  their  course 
to  the  arm.     The  internal  boundary,  the  most  extensivCy  is  the 
side  of  the  thorax  as  low  as  the  fourth  rib,   with  the  corre- 
sponding intercostal  muscles,  and  digitations  of  the  serratus, 
which  lie,  posteriorly,  on  the  ribs  ;  on  this  wall,  near  its  junction, 
with  the  posterior,  is  a  long  nerve — the  posterior  thoracic  or 
external  respiratory  of  Bell  —  distributed  to  the  serratus,  and, 
above  this,  are  some  small  branches  of  arteries  from  the  superior 
thoracic ;  near  the  union  of  this  with  the  anterior  fold,  the  in- 
ter cost  o-humeral  nerves  will  be  seen  perforating  the  intercostal  • 
muscles,  and,  generally,  a  branch  of  an  artery  from  the  sub- 
scapular ramifies  over  the  lower  intercostal  spaces.  On  the  outer 
side  this  space  has  very  small  dimensions,  in  consequence  of  the 
anterior  and  posterior  folds  converging,  to  be  fixed  into  the  hu- 
merus ;  the  humerus,  covered  by  the  biceps  and  coraco-brachi- 
alis  muscles,  bound  the  axilla  in  this  part ;   the  axillary  vessels 
and  branches  of  the  brachial  plexus  of  nerves  are  found  to  oc- 
cupy this  side  of  the  space. 
Axillary:     The  axMary  artery ^  a  continuation  of  the  subclavian,  and 
in^th?    named  from  passing  through  the  axillary  space,  extends,  in  the 
^^Vof    P^^^^"^  position  of  the  arm,  obliquely  downwards  and  outwards 
Ft7ex.    from  the  lower  border  of  the  first  rib,  to  the  lower  border  of  the 
^^"'       teres  muscle ;  but,  as  the  artery  has  distinct  relations,  as  will  be 
ailer wards  seen,  according  as  it  is  above,  below,  or  beneath  the 
small  pectoral  muscle,  it  is  described  in  three  different  portions. 
The  portion  of  the  axillary  below  the  small  pectoral  muscle  is 
now  exposed,  it  is  about  three  inches  in  length,  and  is  almost 
concealed  by  nerves  and  veins :  it  has  in  front  of  it  the  lower 
border  of  the  pectoralis  major,  which  forms  the  fold  of  the  axilla, 
and  below  this,  to  its  termination,  it  is  covered  only  by  the 
fascia  of  the  arm  and  the  integuments ;  it  lies  on  the  subsca- 
pularis  muscle,  the  tendon  of  the  latissimus,  and  on  the  tendon 
of  the  teres.     On  the  outer  side  of  it  is  placed  the  coraco- 
brachialis  muscle,  on  the  inner,  the  axillary  vein,  and  it  is  sur- 
rounded with  branches  of  the  brachial  plexus  of  nerves.    In  the 
upper  part  of  this  extent,  the  artery  is  concealed  from  view  by 
the  axillary  vein  which  lies  to  its  thoracic  side,  but,  below  this, 
in  consequence  of  the  course  of  the  artery  being  outwards,  and 
that  of  the  vein  rather  inwards,  it  becomes  superficial,  and  the 
vein  lies  more  to  its  sternal  and  posterior  part ;  near  tlie  lower 
border  of  the  subscapularis  muscle,  it  is  crossed  by  a  large  vein 
firom  the  outer  side,   to  join   the  axillary.    To  its  outer  sitle 
is  situated  the  median  nerve ;  to  the  inner,  separating  the  vein 
firom  the  artery,  are  the  ulnar  and  internal  cutaneous  nerves* 
with  the  nerve  of  Wrisberg  which  passes  behind  the  vein  to  ita 
inner  side.   Behind  the  vessel  are  the  musculo-spiral,  and  the 
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circumflex  nerve,  the  latter  leaving  the  artery  and  the  axilla  at 
the  lower  border  of  the  subscapularis  muscle.  Sometimes  the 
external  cutaneous,  another  branch  of  tlie  brachial  plexus,  is 
found  with  the  median,  to  the  outer  side  of  the  artery,  but  this 
usually  leaves  the  vessel  at  the  lower  border  of  the  small  pec- 
toral muscle.  This  portion  of  the  axillary  artery  gives  off  the 
long  thoracic  branch  along  the  anterior  fold  of  the  axilla ;  the 
subscapular  along  the  posterior;  anterior  and  posterior  cir« 
cumflex,  below  the  preceding,  in  front  of  the  neck  of  the 
humerus  and  behind  it ;  and  a  muscular  branch  to  the  coraco- 
brachialis :  one  or  more  small  arteries  are  frequently  distributed 
to  the  side  of  the  chest. 

The  ctxillary  vein^  resulting  from  the  union  of  the  veins  of  the  Axuury 
arm,  has  the  same  extent  as  the  artery,  a  part  only  of  it  being  ^^'"' 
now  dissected ;  it  has  the  same  relations  to  muscles  before  and 
behind,  and  lies  to  the  sternal  side  and  over  this  vessel,  but 
separated  firom  close  contact  with  it,  by  the  interposition  of  the 
nerves ;  it  receives  the  basilic  of  the  arm,  and  branches  cor* 
responding  to  those  of  the  artery,  and,  at  the  lower  border  of 
the  subscapularis,  is  joined  by  a  large  branch  from  the  outer 
side.  As  the  vein  is  placed  to  the  inner  side  of  the  artery,  it 
lies  on  the  different  branches  of  arteries  and  nerves  which  pass 
inwards. 

The  two  upper  middle  intercostal  cuianeous  neroest  which  could  Middle 
not  be  seen  before,  since  the^  occupied  the  axilla,  are  larger  cMtai' 
than  the  others,  and  are  derived  from  the  second  and  third  ^^^^ 
intercostal  nerves.    The  branch  supplied  by  the  second,  the  the  le- 
largest,  perforates  the  muscle  in  the  intercostal  space,  above  the^^e. 
attachment  of  the  first  digitation  of  the  serratus,  and  it  soon 
gives  one  branch,  inwards,  to  join  with  the  nerve  of  Wrisberg 
firom  the  brachial  plexus,  another  forwards  to  join  with  a  similar 
one  from  the  nerve  next  below,  to  form  a  branch  which  is  dis- 
tributed to  the  integuments  of  tlie  upper  and  anterior  part  of 
the  arm  ;  whilst  the  trunk  of  the  nerve  divides  into  two  or  more 
branches,  the  ifUercosio-humeralf  which  cross  the  posterior  fold  inter. 
of  the  axilla  and  are  distributed  to  the  integuments  of  the  inner  S^^n 
and  posterior  part  of  the  arm.    The  size  of  the  branch  supplied 
to  the  nerve  of  Wrisberg  varies  much ;  it  is  sometimes  so  large 
as  to  appear  to  constitute  the  nerve,  which  is  then  joined  by  a 
small  filament  from  the  plexus.     The  cutaneous  branch  from  the  inter- 
third  intercostal  nerve  escapes  from  the  third  intercostal  space,  cuune- 
appears  below  the  second  digitation  of  the  serratus  magnus[(JJ^°^ 
muscle,  and  divides  into  an  anterior  and  a  posterior  branch ;  the  Third. 
anterior  has  been  seen  in  the  dissection  of  the  cutaneous  nerves 
to  turn  over  the  border  of  the  pectoralis,  to  perforate  the  fascia, 
and  supply  the  integuments  and  mamma;   the  posterior,  the 
larger,  gives  off  numerous  branches,  which  radiate  and  pass 
inwards  to  supply  the  axillary  space,  one  uniting  with  the  cu- 
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ianeous  from  the  second  intercostal,  to  give  rise  to  a  small 
cutaneous  nerve  for  the  arm ;  the  remainder  of  these  have  the 
same  direction  as  the  intercosto-humeral,  and  cross  the  axillary 
border  to  supply  the  upper  and  posterior  part  of  the  arm  and 
Lym.  shoulder.  The  lympJuUic  glands  of  the  axillary  space,  variable 
^'landf  '^^  ^^^  ^"^  number,  are  reddish-looking  bodies,  situated  in  the 
lower  part  of  the  space,  nearer  the  chest  than  the  arm,  and  in 
contact  with  the  anterior  and  posterior  folds  of  the  axilla.  These 
glands  receive,  below,  the  ducts  of  the  lymphatics  of  the  arm, 
and  emit,  from  their  upper  parts,  the  efferent  ducts  which  unite 
together,  at  the  upper  part  of  the  axilla,  to  form  the  right  tho- 
racic duct,  of  about  one  inch  in  length ;  this  opens  into  the 
point  of  union  of  the  right  subclavian,  and  the  axillary  vein. 
When  this  trunk  does  not  exist,  the  ducts  open,  separately,  into 
the  veins.  The  branches  of  arteries,  supplied  to  these  glands^ 
are  from  the  artery  of  the  armpit,  or  arteria  thoracica  alaria. 
Mamma-  '^^^  mammary  gland  is  to  be  examined  after  the  cavity  of 
the  axilla,  and  before  the  dissection  of  the  pectoralis  major. 
Its  office  is  the  secretion  of  milk ;  it  is  situated  on  the  lateral 
part  of  the  thorax,  opposite  the  interval  between  tlie  third  and 
the  seventh  rib,  and  it  oflen  projects  into  the  axilla ;  it  varies 
much  in  size  in  different  females,  in  consequence  of  the  great 
quantity  of  adipose  tissue  contained  in  the  intervals  of  the 
glandular  structure.  In  the  female,  these  organs  have  a  very 
inferior  degree  of  development  until  the  age  of  puberty,  and 
in  the  male  they  remain  atrophied.  It  consists  of  a  hard,  BriOi 
conical  body,  thicker  in  the  centre  than  at  the  circumference^ 
which  is  covered  by  the  skin,  and  rests,  by  its  base  .which  is 
£at,  upon  the  pectoralis  muscle,  but  separated  by  a  layer  of 
cellular  membrane ;  from  the  centre  of  the  gland  rises  a  conicid 
eminence,  named  the  nippley  of  a  reddish  or  brownish  colour, 
which  has,  in  its  centre,  one  or  more  depressions  into. which  ^he 
lactiferous  tubes  open ;  the  skin  of  the  nipple  is  studded  with 
sebaceous  follicles,  whose  secretion  lubricates  the  surface. 
Around  the  nipple  is  the  areola,  which  is  pink  in  females  who  have 
struc-'  not  suckled,  but  afterwards  of  a  brownish  colour.  The  gltoid 
ture.  |g  formed  by  numerous  glandular  masses,  separated  from  eadi 
other  by  intervals,  and  by  processes  of  a  strong  enveloping 
fibrous  tissue,  and  each  has  its  separate  excretory  tube :  the 
intervals  between  these  masses  are  filled  by  adipose  tissue.  The 
structure  of  the  glandular  masses  consists  of  small  granules  of 
a  reddish-white  colour,  connected  together  in  lobules,  and  tbe&e 
are  collected  into  masses,  and  in  the  granules  the  excretory 
or  lactiferous  tubes  commence  by  small  radicles,  which  unite  to? 
gether  to  form  larger  canals,  and  these,  again,  to  give  rise.to  the 
lactiferous  tubes  which  pass  inwards  to  the  centre,  aad«  beneath 
the  nipple,  are  dilated  into  sacs,  about  fifteen  in  number;  the 
tubes  then  become  contracted  in  size,  and  pass  through  the 
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nipple  to  open  on  its  surface.  The  arteries,  that  this  structure  veiceto. 
receives,  come  from  the  long  thoracic,  and  internal  mammary, 
besides  branches  which  are  supplied  from  other  arteries  of  the 
axillary,  through  the  pectoral  muscle ;  also  from  the  intercostid 
arteries  with  the  cutaneous  nerves :  —  the  veins  accompany  the 
arteries.  The  nerves  are  from  the  anterior  and  middle  inter.  Nerren 
costal  cutaneous  branches. 

Clean  the  surface  of  the  pectoral  muscle  by  removing  the  DiMee- 
mammary  gland  and  the  layer  of  cellular  membrane  which  ^^o"- 
covers  it ;  and  as  the  direction  of  the  fibres  of  the  muscle  is 
from  the  thorax  to  the  arm,  dissect  in  their  course,  and  begin 
at  the  lower  border. 

The  peetoralis   me^or    muscle    is  triangular    in    shape,   thepecto- 
base  at  the  sternum,  the  apex  at  the  humerus,  and  it  bounds,  in  ^* 
front,  the  axilla.     It   arises,  internally,  by  aponeurotic  fibres,  Muscle. 
from  the  anterior  surface  of  the  sternal  half  of  the  clavicle ;  origin. 
by  fleshy  and  tendinous  portions,  from  the  cartilages  of  the  true 
ribs,  except  the  last,  and  from  the  osseous  portion  of  the  sixth; 
by  aponeurotic  fibres,  from  the  aponeurosis  of  the  external  ob- 
lique of  the  abdomen ;  and  it  is  united  to  the  muscle  o£  the 
opposite  side,  in  front  of  the  sternum,  by  a  fibrous  prolongation. 
From  these  points  of  origin,  the  fibres  take  different  directions 
in  their  course  to  the  humerus ;  thus  the  superior,  from  th#  cla- 
vicle, rather  the  shortest,  pass  obliquely  downwards,  overlapping 
the  middle  fibres  which  are  almost  transverse ;  and  the  inferior, 
the  longest,  are  directed  upwards  and  outwards,  behind  the  su- 
perior and  middle,  so  that  the  fibres,  which  were  highest  at  the 
inner  attachment,  become  inferior  at  the  outer,  and  those,  that 
were  lowest,  become  superior  at  the  humerus ;  they  all  end  in  a 
tendon  which  is  inserted  into  the  outer  edge  of  the  bicipital  ^*«r- 
groove  of  the  humerus,  and  sends  off  an  expansion  to  the  fascia    °' ' 
of  the  arm.     This  tendon  will  be  seen  after  the  muscle  is  divided. 
On  the  cutaneous  surface  are  the  skin  and  superficial  fascia,  in  ^^^ 
which  ramify  the  cutaneous  vessels  and  nerves ;  the  attachment 
to  the  clavicle  is  separated  from  the  thoracic  portion  by  a  cellular 
interval,  marked  by  a  depression  on  the  surface,  and  is  covered 
by  the  platysma ;  the  mamma  lies  on  the  muscle  near  the  lower 
bonder,  and  the  anterior  cutaneous  nerves  perforate  it  near  the 
Bterniim.    The  upper  border,  the  shortest,  lies  in  the  groove 
which  is  seen,  on  tne  surface,  to  descend  from  the  middle  of  the 
clavicle,  and  it  is  parallel  to  the  deltoid  muscle,  but  separated 
hy  the  cephalic  vein,  and  a  small  artery  •—  the  arteria  thoracica 
Immeraria ;  th&lower,  the  longest,  forms  the  inferior  border  of  the 
ibid  of  the  axilla,  ita  lowest  fibres  being  twisted  behind  the  upper, 
andi  near*  the  thorax,  the  peetoralis  minor  projects  below  it«  The 
atemal  part,  thin  and  aponeurotic,  is  attached  to  its  fellow  of 
ib6  opposite  side,  across  the  sternum,  by  an  aponeurotic  fibrous 
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expansion,  and  lower  down  to  the  aponeurosis  covering  the 
rectus  muscle. 
Ditfec  Place  the  arm  by  the  side*  and  divide  the  clavicular  attachment 
**°"-  of  the  pectoral  without  cutting  the  branches  of  nerve  and  artery 
which  enter  it;  draw  down  the  upper  border  of  the  sternal  por- 
tion of  the  muscle ;  remove  carefully  much  cellular  membrane, 
and  dissect  the  branches  of  the  anterior  thoracic  nerve  into  its 
substance,  also  the  branches  of  the  acromial  thoracic  artery : 
these  perforate  the  strong  costo-coracoid  membrane,  near  the 
clavicle,  and  above  the  upper  border  of  the  small  pectoral  muscle. 
Cut  through  the  remaining  portion  of  the  pectoral  without  in- 
juring many  of  its  vessels  or  nerves,  since  their  anatomy  will  be 
resumed  after  the  muscles.  Throw  up  and  down  the  halves  of 
the  muscle. 
&^th  '^^^  parts  that  the  pectoral  muscle  covers,  are,  by  the  middle 
PMto.  of  its  posterior  surface,  the  small  pectoral  muscle,  with  the 
coven,  branches  of  vessels  and  nerves  which  lie  between  the  two;  be- 
tween the  small  pectoral  and  the  clavicle  it  forms  the  upper  part 
of  the  anterior  boundary  of  the  axilla,  and  covers  the  subclavius 
muscle,  the  costo-coracoid  membrane  which  separates  it  from 
the  vessels  beneath  ;  and  it  will  lie  on  the  parts  that  perforate 
the  costo-coracoid  membrane,  viz.  the  cephalic  vein,  the  acro- 
mial thoracic  artery  and  vein,  and  the  anterior  thoracic  nerve, 
together  with  the  superior  thoracic  artery,  which  ramifies  on  the 
upper  part  of  the  chest.  This  part  of  the  muscle  conceals  the 
first  and  second  intercostal  spaces  and  muscles,  with  the  nerve 
perforating  the  second,  and  the  arteries  ramifying  on  them. 
Below  the  small  pectoral,  it  enters  into  the  anterior  boundary  of 
the  axilla,  as  it  did  above  this  muscle ;  it  lies,  here,  on  the  ves- 
sels, nerves,  and  glands  of  the  axillary  space,  and  on  the  coraco- 
brachialis  and  biceps  muscles ;  on  the  side  of  the  chest,  below 
the  muscle,  it  covers  the  cartilages  and  bony  parts  of  the  ribs, 
the  intercostal  muscles,  serratus  magnus,  and  the  upper  parts  of 
the  rectus  and  obliquus  abdominis  muscles,  connected  to  the  tho- 
Tendon  ^ax.  The  tendon  of  insertion  of  the  muscle  into  the  outer  border 
Ptetonu  of  the  bicipital  groove  of  the  humerus,  joins  this  bone  about  one 
^  inch  and  a  half  below  its  head,  and  it  is  divided  into  an  anterior 
and  a  posterior  aponeurotic  portion,  united,  below,  at  the  attach- 
ment to  the  humerus,  but  separate  above,  so  as  to  receive  the 
handle  of  the  scalpel  between  them ;  the  fibres  from  the  clavicle, 
and  some  from  the  upper  sternal  attachment,  join  the  anterior 
tendon,  whilst  the  inferior,  join  the  posterior  portion,  which  is 
wider  than  the  anterior,  and  ascends  as  high  as  it ;  at  the  attach- 
ment to  the  bone,  it  is  united  to  the  tendon  of  insertion  of  the 
deltoid.  The  tendon  sends,  upwards,  an  aponeurotic  expansion, 
over  the  bicipital  groove,  to  the  great  tuberosity  of  the  humerus, 
kMckwards,  another  to  line  the  groove  and  join  that  from  the 
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tendon  of  the  latissimusy  and  downwards,  one  to  the  fttfcia  of 
the  arm. 

The  peetoralu  minor  muscle  is  next  to  be  dissected  out  without  Pecton. 
removing  the  vessels  and  nerves  on  its  surface.    Its  shape  re*  mi^ul' 
sembles  that  of  the  pectoralis  major,  and  it  is  extended,  like  it, 
from  the  thorax  to  the  arm,  across  the  centre  only  of  the  axillary 
space,  the  portion  of  the  anterior  wall,  above  and  below  it,  con- 
sisting of  only  the  pectoralis  major.     The  origin  is,  by  aponeu-  origin, 
rotic  fibres,  from  the  third,  fourth,  and  fiilh  ribs,  external  to  their 
cartilages;  the  fibres  run,  upwards  and  outwards,  to  join  a  tendon 
which  is  inserted  into  the  upper  surface  of  the  coracoid  process,  ^ nser- 
as  far  forwards  as  the  summit,  and  unites  with  the  coraco-bra- 
chialis,  and  short  head  of  the  biceps,  which  arise  from  the  tip  of 
this  process.    The  upper  border  of  the  muscle  forms  the  lower  Reia. 
limit  of  the  space  between  it  and  the  clavicle,  in  which  are  con-  ^^^"' 
tained  the  upper  part  of  the  axillary  artery,  with  the  accom- 
panying vein,  and  the  brachial  plexus  of  nerves,  with   their 
branches ;  the  lower  border,  more  oblique  and  longer  than  the 
upper,  projects  from  beneath  the  pectoralis  major  near  the  chest, 
and  the  long  thoracic  artery  runs  parallel  to  it,  on  the  side  of  the 
thorax;  the  tendon  of  insertion  is  continued  further  on  this 
border  than  on  the  upper.    The  anterior  or  cutaneous  surface  is 
covered  by  the  pectoralis  major,  and  by  branches  of  the  anterior 
thoracic  nerve,  and  acromial  thoracic  vessels,  and  one  or  two 
branches  of  nerves  perforate  the  muscle ;  the  posterior  surface 
lies  on  the  ribs  and  the  intercostal  muscles  between  them,  as 
well  as  on  the  serratus  magnus  muscle ;  it  conceals  the  middle 
part  of  the  axillary  vessels,  the  brachial  plexus  of  nerves,  and  a 
plexus  of  small  nerves,  which  supplies  it  and  the  pectoralis  major. 

The  costtheoracoid  membrane  ox  ligament  is  best  exposed  by  costo. 
scraping  it  with  the  handle  of  the  knife  ;  and  by  removing  the  iJ|[^^ 
cellular  structure  on  the  outer  side  of  the  vessels  and  nerves,  it  b'"i»* 
can  be  followed  down  around  these  parts,  and  its  attachment  to 
the  coracoid  process  can  be  seen.  This  structure  is  named  from 
its  attachments,  internally,  to  the  first  rib,  and,  externally,  to  the 
coracoid  process  of  the  scapula.  It  varies  much  in  thickness  in 
diflPerent  subjects,  and  between  its  points  of  attachment  it  has  a 
membranous  appearance,  covers  in  the  subclavius  muscle,  and  is 
attached  to  the  clavicle;  but,  below  this  muscle,  it  consists  of  a 
narrow,  firm  band,  over  the  axillary  vessels,  with  an  apparently 
defined  arched  border,  which  is  found  to  be  continued  down- 
wards behind  the  pectoral  muscle,  closely  investing  the  nerves 
and.vesseb,  on  which  it  is  lost  about  the  head  of  the  humerus, 
but  on  the  inner  side  it  joins  the  vein  much  sooner :  thus  the 
fascia  envelopes  the  vessels  and  nerves  in  a  sheath,  similar  to 
that  for  the  vessels  of  the  lower  extremity  when  they  leave  the 
abdomen.  This  membrane  is  perforated  by  the  cephalic  vein, 
and  one  or  two  other  small  veins  from  the  trunk  of  the  axillary. 
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by  the  acromial  thoracic  artery,  and  anterior  thoracic  nerve. 
Make  a  transverse  incision  above  the  lower  border  of  the  sub* 
claviuS)  turn  up  this  muscle,  and  the  layer  of  fascia  beneath  it, 
from  the  cervical  region,  is  seen  to  join  this  structure,  and  so  to  in- 
case the  subclavius  muscle.    Take  away  this  membrane  to  expose 
the  axillary  vessels,  and  the  brachial  plexus  of  nerves  above  the 
pectoralis  minor. 
Upper        The  upper  portion  of  the  axiUary  artery,  above  the  small  pec- 
thfAx.  toral  muscle,  lies  in  the  space  between  the  upper  border  of  this 
Artery;  i^^^cle  and  the  clavicle,  being  covered  by  the  costo-coracoid 
'  membrane  and  pectoralis  major,  and  crossed  by  the  cephalic  vein 
and  anterior  thoracic  nerve ;  commencing  at  the  lower  border  of 
the  first  rib,  the  vessel  rests  on  the  first  intercostal  space  and  on 
the  second  rib,  but  it  soon  leaves  the  thorax,  crosses  the  apex 
of  the  axilla  to  reach  the  subscapularis  muscle,  and  it  is  unsup- 
ported  by  muscular  structure ;  the  posterior  thoracic  nerve  or 
external  respiratory  crosses  behind  it.     To  its  inner  side,  and 
somewhat  nearer  the  surface  than  it,  is  the  axillary  vein ;  and  to 
the  outer  is  the  brachial  plexus  of  nerves,  separated  by  a  cellu- 
lar interval,  and  the  plexus  consists,  in  this  part,  of  two  large 
trunks  which  lie  side  by  side.    The  superior  thoracic  and  acro- 
mial thoracic  arteries  arise  from  this  portion  of  the  artery. 
«^d  of        The  (txiUary  vein  in  relation  with  this  part  of  the  artery  lies 
*  ^ "'  internal  and  close  to  it,  has  the  same  relations  to  muscles,  and 
receives  the  cephalic  and  acromial  thoracic  veins. 
Middle       The  middle  part  of  the  axillary  artery,  enveloped  by  the 
thrAx.  brachial  plexus  of  nerves,  is  beneath  the  pectoralis  minor  muscle, 
a"^     which  limits  this  artificial  division  of  it  into  three  parts ;  and  su- 
'^*  perficial  to  the  pectoralis  minor  is  the  pectoralis  major;  so  that 
this  is  the  only  portion  of  the  artery  covered  by  both  pectoral 
muscles ;  at  the  lower  border  of  the  pectoralis  minor  it  is  crossed 
by  the  inner  root  of  the  median  nerve.    To  the  inner  side  is 
placed  one  of  the  large  nervous  cords  which  were  contiguous  to 
the  outer  side  of  the  upper  portion  of  the  artery,  since  it  has  passed 
inwards  behind  the  vessel ;  to  the  outer,  is  found  the  external  of 
the  two  trunks,  described  in  speaking  of  the  brachial  plexus,  as 
in  relation  with  the  artery  above  the  pectoralis  minor.    Behind 
the  artery  is  the  subscapularis  muscle,  separated  from  the  vessel 
by  a  large  nerve,  formed  by  branches  from  the  cords  on  the  outer 
and  inner  sides  of  the  artery ;  so  that  the  vessel  is  surrounded  by 
nerves  in  this  part  of  its  course.    The  alar  thoracic  bran^  is 
given  from  this  portion  of  the  artery  to  the  axillary  glands; 
md  or        The  axillary  vein  is  still  to  the  thoracic  side  of  the  artery, 
^"'separated  from  it  by  the  nerves,  and  it  is  crossed  by  the'Sinall 
nerves  which  go  to  the  thorax. 
Branch-      The  branches  of  the  axillary  artery  supply  the  thorax  and 
^^^f  parts  about  the  shoulder,  those  to  the  thorax  have  the  distinc- 
tive term,  thoracici  applied  to  them,  and  those  to  the  shoulder 
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are  the  subscapular  and  circumflex :  the  thoracic  branches  are 
four^ —  suprema,  acromialis,  longa,  and  alaris. 

Afieria  thoracica  supremo^  the  first  branch  that  leaves  the  superior 
artery»  arises  above  the  pectoralis  minor  muscle,  and  opposite  ^^"'' 
the  first  intercostal  space,  it  runs  inwards,  beneath  the  vein,  to 
the  side  of  the  thorax,  and,  ramifying  over  the  two  first  inter- 
costal spaces,  anastomoses  with  branches  of  the  intercostal  ar- 
teries.    This  artery  is  sometimes  small,  or  there  may  be  two.* 

The  acromi€U  thoracic  artery  is  a  short  trunk  from  the  front  Acro- 
of  the  axillary  artery,  above  the  pectoralis  minor  muscle,  it  per-  Thora^ 
forates  the  costo-coracoid   membrane,  and,   appearing  in   the^'^ 
interval  between   the  pectoralis   major  and    deltoid  muscles, 
divides  into  ascending  and  descending  branches.     The  ascend-  AtceiML 
inffy  the  smallest,  are  a  few  arteries  which  run  to  supply  the  ^^rlact- 
subclavius,  and  pass  beneath  the  deltoid  to  enter  it  and  anasto-«** 
mose  with  the  posterior  circumflex ;  one  of  these  branches,  —  the 
inferior  acromialf  longer  than  the  rest,  perforates  the  deltoid,  inferior 
near  the  acromion,  ascends  on  this  process,  and  anastomoses  with  ^^ 
the  supra-acromial  artery,  and  with  branches  from  the  trans- 
versalis  colli  artery.     The   descending  branches  consist  of  anDcwend* 
external  set,  which  cross  beneath  the  cephalic  vein  to  the  interval  ^^Stoch- 
between  the  pectoral  and  deltoid,  enter  the  substance  of  these ««. 
muscles,  and  give  off  a  long  slender  branch — the  thoracica  humc'  Thora. 
raria  —  to  accompany  tlie  cephalic  vein ;  a  middle  set,  the  most  ^"^^ 
numerous,  which  pass  between  the  two  pectoral  muscles,  accom- 
panied by  the  greater  number  of  the  branches  of  the  anterior 
thoracic  nerve,  to  supply  the  muscles ;  and  of  an  internal  set 
which  are.  distributed  to  the  side  of  the  chest  and  the  serratus 
muscle,  and  inosculate  with  branches  from  the  internal  mam- 
marv,  and  the  intercostal. 

.  Arteria  thoracica  alaris  varies  much  in  its  origin ;  it  is  either  AUr 
a  separate  trunk  from  the  axillary,  behind  the  pectoralis  minor,  J^^ 
or  it  consists  of  branches  from  the  subscapular  or  long  thoracic 
arteries.     The  branches  of  this  artery  are  distributed  to  the 
glands  in  the  axillary  space. 

The  long  thoracic  artery/  or  external  mammary  is  a  branch  of  Long 
Qousiderable  size,  it  runs  downwards  and  inwards,  along  the  lower  '^^** 
border  of  the  pectoralis  minor  muscle,  to  the  side  of  the  chest, 
and  is  then  prolonged  on  the  serratus  magnus  muscle  to  about 
tbe'sixth  intercostal  space;  it  gives  branches  to  each  Intercostal 
apace  .tliat  it  crosses  over,  to  join  the  corresponding  intercostal 
arteries  C.  it  supplies  the  pectoral  and  serratus  muscles,  and,  in 
the  female,  sends  one  or  more  large  branches  to  the  mamma. 

The  std^secymlar  artery,  the  lai^gest  of  the  branches  of  the  Subsca. 
axillary^  next  to  the  acromial  thoracici  arises  opposite  the  lower  ^^ 
* 

-  ^  One  of  the  pectoral  tomches  of  the  fteromial  thoracic  artery,  which  runt 
bitWNO  the  ptctoKBl  muscles,  is  often  described  as  this  artery. 
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border  of  the  subscapularis  muscle,  continues  along  this  border 
for  about  two  inches,  and  then  divides  into  an  anterior  and  a 
Poste.    posterior  branch  of  nearly  equal  size :  —  the  posterior  or  arteria 
jStSi    dorsalis  scapul<B  turns  round  the  lower  border  of  the  subscapular 
branch,  mugde  to  the  back  of  the  scapula,  and  it  will  be  dissected  with 
Ante-     the  muscles  of  that  part;  the  anterior^  in  direction  the  con- 
'*"''       tinuation  of  the  artery,  runs  along  the  subscapularis  muscle, 
internal  to  the  latissimus  dorsi,  to  near  the  lower  angle  of  the 
scapula,  and  it  terminates  by  distributing  branches,  externally  to 
the   latissimus,   and   internally   to   the   serratus  magnus;   the 
arteries  to  this  last  muscle  may  be  followed  to  near  its  lower 
part.     Some  of  the  external  branches  supply  the  teres  major 
muscle,  and  descend  to  the  inferior  angle  of  the  scapula,  to 
anastomose  with  the  arteries  of  this  part.    The  subscapular 
nerve,  or  that  for  the  teres  and  latissimus  muscles,  accompanies 
the  artery,  and  crosses  it  to  reach  the  muscles;    tlie    sub- 
scapular vein  lies  below  the  artery,  and  joins  the  axillary  vein  at 
the  lower  border  of  the  subscapidaris.     This  artery  is  generally 
the  most  constant  in  its  position,  and  x)ften,  in  cases  of  varieties 
in  the  origin  of  the  other  branches,  gives  them  off  by  a  common 
trunk.    The  subscapular  sends  a  small  branch  across  the  base 
of  the  axillary  space,  to  the  side  of  the  chest,  as  an  accessory 
to  the  long  thoracic. 

The  circumflex  arteries  leave  the  axillary  in  the  region  of  the 
arm,  wind  round  the  neck  of  the  humerus,  one  before  and  the 
other  behind,  but  are  not  now  dissected. 
Veins.        These  arteries  are  accompanied  by  veins  which  open  into  the 
Ceph»-  ftxillarv  vein ;  and  near  the  clavicle  is  the  cephalic  vein^  which 
lie  Vein,  agcends,  from  the  outer  side  of  the  arm,  in  the  interval  between 
the  pectoral  and  deltoid  muscles,  passes  forwards  and  inwards 
beneath  the  great  pectoral  muscle,  to  join  also  the  axillary,  and 
It  perforates  the  costo-coracoid  membrane  close  to  the  sub« 
clavius  muscle ;  it  crosses  the  brachial  plexus  of  nerves,  and  the 
axillary  artery  in  the  upper  part,  also  branches  of  the  acromial 
thoracic  artery. 
dumc-       In  order  to  dissect  out  and  follow  the  branches  of  the  bra- 
^<»*      chial  plexus,  the  axillary  vein  and  its  branches  are  to  be  re« 
moved,  and  the  axillary  artery  cut  across  and  drawn  to  the 
thoracic  side ;  the  pectoralis  minor  may  be  partly  cut  through,  if 
necessary,  but  care  must  be  taken  of  the  nerves  on  it.    Should 
the  lower  part  of  the  neck  be  exposed,  a  much  more  accurate 
knowledge  of  the  plexus  will  be  obtained  by  the  dissectors  of 
both  the  head  and  neck,  and  the  upper  extremity. 
Brachial      The  brachial  plexus^  formed  by  the  anterior  branches  of  the 
'S'^'OL^Z  four  last  cervical  nerves  and  the  first  dorsal,  extends  from  the 
sides  of  the  bodies  of  the  lower  cervical  vertebrae  to  the  coracoid 
process  in  the  axilla ;  the  relations  therefore  of  that  part  of  the 
plexus  above  the  clavicle,  as  well  as  the  branches  given  from  it. 
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will  differ  much  from  the  portion  below  this  bone»  and  its 
description  must  be  referred  to  in  the  dissection  of  the  head  and 
neck.     The  relations  of  the  plexus  below  the  clavicle  are  the 
following:  —  it  is  covered  by  the  great  pectoral  muscle  and 
costo-coracoid  membrane,  and  below  this,   by  both  pectoral 
muscles ;  and  it  lies  on  the  first  digitation  of  the  serratus,  and  on 
the  subscapularis  muscle.     Above  the  small  pectoral  it  is  placed 
to  the  acromial  side  of  the  artery,  separated  by  a  cellular  in- 
terval firom  ity  beneath  the  muscle  it  surrounds  the  artery,  and 
below  the  pectoral,  are  the  following  terminal  branches  from  it 
to  the  upper  extremity;  —  two,   Ae  external  cutaneous  and 
median,  being  to  the  outer  side  of  the  artery ;  the  ulnar,  internal 
cutaneous,  and  nerve  of  Wrisberg,  to  the  inner  side  of  this  vessel ; 
and  the  musculo-spiral  and  circumflex,  behind  it.     Below  the 
clavicle,  in  the  axillary  space,  the  brachial  plexus  consists  of 
two  large  cords  only,  instead  of  three  as  above  the  clavicle,  and 
these  lie  side  by  side ;  the  one  nearest  the  artery  is  formed  by 
the  eighth  cervical  and  first  dorsal  nerves,  and  the  other,  by  the 
fiflh,  sixth,  and  seventh  cervical  nerves.     Beneath  the  small 
pectoral  muscle,  the  inner  cord  passes  beneath  the  artery  to  its 
inner  side,  and  where  this  same  cord  separates  from  the  other,  a 
branch  is  given  from  each ;  these  unite  to  form  a  third  nervous 
cord,  situated  behind  the  artery,  so  that,  beneath  the  pectoral 
muscle,  the  artery  has  a  nervous  cord  on  the  outer  side,  on  the 
inner,  and  behind  it,  and  from  these  three  terminal  cords  are 
given  all  the  branches  below  the  clavicle ;  thus,  from  the  outer 
cord,  arise,  one  of  the  anterior  thoracic  (the  posterior  thoracic 
being  formed  high  in  the  neck  from  the  fifth  and  sixth  cervical 
iierves)»  the  external  cutaneous,  and  outer  head  of  the  median 
nerve ;  from  the  inner,  the  second  anterior  thoracic  nerve,  the 
internal  cutaneous,  ulnar,  and  inner  head  of  the  median,  with, 
occasionally,  the  nerve  of  Wrisberg ;  and  from  the  posterior  cord, 
the  two  subscapular  nerves,  sometimes  the  nerve  of  Wrisberg, 
branches  to  the  latissimus  and  teres  muscles,  with  the  large 
terminal  branches  of  the  musculo-spiral  and  circumflex  nerves. 
Tlie  two  primary  cords  are  sometimes  connected  by  a  small 
branch,  and  the  formation  of  the  third  may  take  place  as  high  as 
the  clavicle,  instead  of  behind  the  axillary  artery  in  its  middle 
part,  so  that  three  nervous  cords  appear  close  below  the  clavicle, 
and  on  the  outer  side  of  the  artery. 

The  anterior  thoracic  nerves  are  two  in  number^  one  lying  in  Anterior 
front  of  the  axillary  artery,  and  coming  from  the  outer  cord,  SS^"' 
the  other,  beneath  the  vessel,  from  the  inner  cord.     The  super^  Nenret. 
Jicial  of  the  two,  larger  than  the  other,  sends  down  a  small  super- 
filament  beneath  th^  pectoralis  minor,  and  on  the  inner  side  of  branch. 
the  artery,  to  join  with  the  deep  branch ;  it  then  perforates,  as 
tras  seen,  the  costo-coracoid  membrane  above  the  acromial 
thoracic  branch,  runs  downwards  and  inwards  over  the  axillary 
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vein  and  artery,  and  divides  into  filaments  which  enter,  with  the 
branches  of  the  acromial  thoracic  artery,  between  the  two  pec- 
toral muscles,  and,  about  the  centre  of  the  pectoralis  minor^  are 
directed  horizontally  inwards   and  outwards,  and  supply  the 
pectoralis  major.     One  small  branch  from  it  runs  parallel  to  the 
clavicle,  and  is  distributed  to  the  anterior  surface  of  the  sternum, 
and  another  supplies  the  clavicular  portion  of  the  great  pee* 
Diuec  toral  muscle.     Cut  across  the  pectoralis  minor  muscle,  near 
^^      the  centre,  to  see  the  deep  branch  of  the  anterior  thoracic 
nerves,  which    forms    a  kind  of  plexus  beneath  it;   remove 
also  the  cellular  membrane  from  these  small  nerves.     The 
Deep     deep  branch  of  the  anterior  thoracic  nerves  comes  from   the 
branc .  jjj,^gp  cord,  tums  upwards   between   the  axillary  artery  and 
vein,  and  joins  with  the  filament  sent  to  it  from  the  superficiat 
branch ;  from  the  point  of  union  of  the  two  results  an  inverted 
arch  or  kind  of  plexus,  and  from  the  convexity  of  this  many 
filaments  are  distributed  to  the  under  surface  of  the  pectoralis 
minor.     Some  of  the  filaments  perforate  the  pectoralis  minor  to 
supply  the  mi^or,  and  others  pass  above  the  border  of  the  pec- 
toralis minor  to  the  pectoralis  major  muscle. 
External     llic  extemcd  cutaneous  leaves  the  cord  at  the  lower  border  of 
ous^and  ^^  pcctoralis  minor  muscle,  and  perforates  the  coraco-brachialts 
Median.  muscIc  which  Separates  it  from  the  axillary  arteiy.    The  median 
continues  in  contact  with  the  artery  to  tlie  lower  border  of  the 
teres  muscle,  and  is  joined  by  its  internal  root  which  crosses 
the  artery  about  the  lower  border  of  the  pectoralis  minor. 
Nerve  of     The  nerve  of  Wruberg^  or  snuUl  internal  cutaneous*^  arises 
^f^     either  from  the  internal  cord,  in  common  with  the  ulnar  nerve, 
pr  from  the  upper  part  of  the  posterior  cord.     The  nerve  lies  by 
the  side  of  the  ulnar  and  internal  cutaneous,  crosses  beneath 
the  axillary  vein  opposite  the  lower  border  of  the  subscapularis 
muscle,  and  Joins  with  the  filament  from  the  middle  intercostal 
cutaneous  of  the  second  intercostal  nerve ;  it  then  runs  down« 
wards,  internal  to  the  vein,  and  beneath  the  fascia  of  the  arm, 
and  it  will  be  followed  in  this  part.     The  communicating  branch 
from  the  intercostal  cutaneous  may  join  higher  up,  or  it  may 
be  the  larger  filament  of  origin.     The  nerve  may  occasionally 
perforate  the  vein. 
Internal      The  internal  cutaneous  and  ulnar  spring  from  the  inner  cord, 
oulfand  descend  ^internal  to  the  artery,  continuing  with  it  toitstenni- 

Ulnar. 

*  This'nerre,  first  noticed  by  Wrisberg  as  the  **  cutaneus  minor  intemus  vel 
cubitftlis,"  is  deseribed  by  Klint,  *<  de  Nervis  Brachii,**  in  theSkripfora  Neuro^ 
loffiei  (Ludwig.),  torn.  iiL  cap.  v.  It  is  here  said  to  arise  by  a  trunk  common 
to  it  and  the  ulnar,  median,  musculo-cutaneous,  and  intenial  cutaneous,  but 
no  mention  is  made  of  its  union  with  the  middle  cuteneous  of  the  intprcosta]  5 
but  CruTeilhier,  who  describes  this  nerve  as  the  "  accessoire  du  brachial  cutan^ 
interne/*  speaks  of  its  junction  with  the  branch  fix)m  the  intercostal.  See 
AnaiomU  Z>wcn|pA've,  torn.  iy.  p.  799. 
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nation  at  the  lower  border  of  the  teres,  but  the  internal  cutaneous 
then  passes  to  the  cutaneous  surface  of  the  vessel,  and  lies 
on  it. 

-  The  subscapular  nerves  are  two  in  number ;»- the  superior,  subcc*. 
giTen  off  high  up  from  the  posterior  cord,  is  a  small  nerve  which  STervet. 
descends,  behind  the  arter}',  to  the  upper  part  of  the  axillary 
surface  of  the  subscapularis  muscle ;  the  inferior,  larger'in  size, 
and  arising  lower  from  the  cord,  is  distributed  to  the  middle  of 
the  subscapularis ;  this  last  is  irregular  in  its  origin. 

The  nerve  to  the  kuissimus  dorsi  muscle  arises  a  little  above  venre  to 
the  border  of  the  subscapularis,  runs  downwards  and  inwards  tuili^'a. 
along  the  posterior  boundary  of  the  axilla,  placed  at  first  above 
the  subscapular  artery,  but  crossing  beneath  it  to  reach  the 
border  of  the  latissimus  dorsi,  internal  to  which  it  runs ;  it  then 
enters  the  substance  of  the  latissimus,  and  may  be  traced  in  it 
to  a  considerable  distance. 

The  nerve  to  the  teres  major  is  either  a  branch  from  the  pre-  Nerve  to 
ceding,  or  a  separate  one  from  the  cord  below  it^  it  descends  1^^,^ 
over  the  border  of  the  subscapularis,  nearer  the  humerus  than 
the  nerve  to  the  latissimus,  and  is  distributed  to  the  teres. 

The  circumflex  nerve  continues  behind  the  artery,  only  to  the  The  c!r. 
lower  border  of  the  subscapularis,  since  it  passes  to  the  back  of  ^JJJ[^'*' 
the  arm  ;  but  the  musculo-spiral  accompanies  the  vessel  to  its  muccu. 
termination  at  the  teres  tendon.  Ncniee. 

The  nerve  to  the  serratus  magnus^  or  the  posterior  thoracic,  Nerreto 
or  external  respiratory  of  Bell,  is  seen,  in  the  dissection  of  the  rafuf^* 
oeck^  to  be  formed  by  branches  of  the  fiAh  and  sixth  cervical  MumIa 
nerves,  before  they  enter  the  plexus  ;  it  then  descends,  behind 
the  brachial  plexus  and  vessels,  to  the  serratus  magnus  muscle  on 
the  side  of  tne  chest,  to  which  it  is  distributed  by  filaments  that 
may  be  traced  to  near  its  lower  part.     At  the  upper  part  of  the 
muscle  filaments  are  sent  baclnvards  to  supply  it. 
.   The  subclavius  muscle  is  a  thin  roundish  muscle,  placed  be-  subcin. 
Death  the  davicle.    It  arises  internally,  from  the  cartilage  of  the  Jj^'^,^ 
first  rib,  by  a  round  tendon  which  is  continued  along  the  inferior  origin. 
aurface  of  the  muscle,  and  this  origin  is  anterior  to  the  costo- 
clavicular ligament ;  the  fibres  run  upwards  and  outwards  to  be 
inserted  into  the  groove  on  the  under  surface  of  the  clavicle,  and  ^>^^- 
they  extend  as  far  outwards  as  the  coraco-clavicular  ligament. 
The  anterior  surface  is  covered  by  the  costo-coracoid  membrane,  R«i*- 
and  the  posterior  corresponds  to  the  layer  of  cervical  fascia  *^**"*' 
which  descends,  from  the  neck,  beneath  the  muscle.     The  upper 
border  is  fixed  to  the  clavicle,  and  the  lower  overhangs  the 
axillary  vessels,  and  the  brachial  plexus  of  nerves. 

The  latissimus  dorsi  muscle  is  now  seen  in  that  part  which,  Uune. 
by  extending  from  the  side  of  the  chest  or  inferior  angle  of  S,n^f" 
the  scapula  to  the  humerus,  forms  the  lower  border  of  the  poste-  JfjJiJ^j;, 
rior  fold  of  the  axilla.     The  fibres  of  the  muscle  are  directed 
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forwards  and  outwards,  and  cross  each  other  in  their  course  to 
the  tendon  of  insertion,  so  that  the  inferior  fibres  or  those  from 
the  ribs  ascend  to  the  upper  border  of  the  tendon,  whilst  the 
most  superior  fibres  or  those  from  the  spines  of  the  dorsal  ver- 
tebrae descend  to  the  lower  border,  and  the  intervening  fibres 
are  inserted  between  these  two,  into  the  tendon,  which  is  about 
inser-  three  inches  long,  and  is  inserted,  after  dipping  into  the  bicipital 
groove,  into  the  outer  side  of  this  depression,  and  sends  off  some 
aponeurotic  fibres  to  join  with  those  from  the  pectoralis  in  the 
groove.  The  insertion  of  this  tendon  ascends  nearly  to  the  at- 
tachment of  the  subscapularis  to  the  small  tuberosity  of  the 
humerus,  and  higher  than  the  tendon  of  the  pectoralis  major. 
A  synovial  bursa  separates  it  from  the  tendon  or  the  teres  major, 
close  to  which  it  lies,  and  to  which  it  is  united  by  aponeurotic 
fibres.  In  consequence  of  the  crossing  of  the  fibres  to  reach 
the  borders  of  the  tendon,  they  form  a  groove  or  hollow  which 
receives  the  lower  border  of  the  scapula,  and  the  teres  muscle, 
and  it  is  thus  that  the  latissimus  shuts  out  the  teres  from  the 
axillary  space,  and  from  contact  with  the  axillary  artery,  except 
at  the  insertion  into  the  humerus,  at  which  part  the  teres  extends 
below  it.  This  portion  of  the  latissimus  assists  to  form  the  pos- 
terior boundary  of  the  axilla,  and  is  in  contact  with  the  axillary 
artery,  and  nerves  of  the  brachial  plexus, 
^ittec-  Saw  through  the  clavicle  rather  external  to  its  centre*,  divide 
the  subdavius  muscle,  and  the  fascia  descending  beneath  it  is 
seen;  cut  across  the  brachial  plexus,  as  well  as  the  axillary 
artery,  below  the  clavicle,  if  this  has  not  been  done  previously, 
and  throw  them  to  the  outer  side ;  separate  the  scapula  from  the 
side  of  the  chest,  and  the  serratus  muscle  is  seen  lying  between 
the  base  of  this  bone  and  the  thorax ;  remove  the  cellular  mem* 
brane  from  it. 
serratui  The  serratus  magnus  is  a  large  square  muscle,  attaching  the 
MSe£  upper  extremity  to  the  trunk,  and  it  is  situated  on  the  side  of 
the  thorax,  from  which  it  arises  by  nine  or  ten  pointed  digita- 
tions  attached  to  as  many  of  the  upper  ribs.  In  consequence 
of  the  fibres  taking  diflPerent  directions,  and  forming  muscular 
portions  of  a  diflPerent  thickness,  three  separate  divisions  of  the 
muscle  are  described ;  an  upper,  to  the  superior  angle  of  the 
scapula,  a  lower  to  the  inferior  angle,  and  a  middle,  between 
Upptr  these  two,  to  the  base  of  the  bone.  The  upper  arises  by  one 
portioo.  inrge  process  attached  to  both  the  first  and  second  ribs,  and  to 
an  aponeurotic  arch  between  them,  over  the  intercostal  muscle ; 
the  fibres  are  directed  upwards  and  backwards,  to  be  inserted 
into  the  rough  portion  of  bone  on  the  inner  surface  of  the  supe- 

*  If  the  posterior  triangle  of  the  neck  has  not  been  dissected,  this  bone 
should  be  left  entire,  since  to  divide  it  would  destroy  the  relative  anatomy  of 
the  neck ;  and  when  the  serratus  has  been  once  or  twice  exposed  after  this 
method,  a  better  diawction  of  the  back  will  be  obtained  if  it  is  not  divided. 
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rior  angle  of  the  scapula.    The  middle  portion  arises  from  the  Middle 
oblique  lines  on  the  outer  surface  of  the  second,  third,  and  fourth  p®'^*^ 
ribs  by  large  and  thin  digitations,  from  which  the  fibres  run  ho- 
rizontally backwards  and  outwards,  forming  a  thin  muscle,  to  be 
inserted  into  the  base  of  the  scapula  between  the  superior  and 
inferior  angles.     The  lower  part  of  the  muscle,  the  largest  and  Lower 
strongest,  arises  by  narrow  processes  from  the  outer  surface  and  i^'^^ 
upper  border  of  the  fif^h,  sixth,  seventh,  eighth,  and  ninth  ribs; 
these  digitate  with  corresponding  portions  of  the  external  oblique 
of  the  abdomen ;  the  fleshy  fibres  ascend,  and  converge  to  the 
inferior  angle  of  the  scapula,  into  the  inner  surface  of  which  they 
are  inserted.     This  muscle  is  applied  upon  the  ribs  and  inter-  Reu. 
costal  muscles,  the  part  below  the  pectoral  being  subcutaneous,  ^^^°'' 
but  the  part  above  is  beneath  these  muscles.    In  the  ordinary 
position  of  the  arm,  the  subscapularis  muscle  and  scapula  are 
applied  against  it,  and  the  axillary  artery  and  brachial  plexus  of 
nerves  lie  on  the  upper  origin  from  the  ribs.     Along  the  side  of 
the  chest,  the  middle  cutaneous  nerves  of  the  intercostal  pass 
from  beneath  its  digitations. 

Detach  the  digitations  of  the  serratus  from  the  ribs,  to  see  dimcc- 
the  intercostal  muscles  between  the  points  of  emergence  of  the  ^'^°* 
cutaneous  nerves  and  the  sternum  :  a  fascia  prolongs  forwards 
the  external  intercostal  muscle  to  the  sternum.     When  the  ex- 
ternal intercostal  has  been  seen,  cut  it  through,  for  the  internal, 
and  for  the  intercostal  nerve  and  artery. 

The  intercostal  muscles^  situated  in  the  intervals  between  the  inter- 
ribs,  consist  of  an  external  and  internal  layer  whose  fibres  cross,  M^^ec 
those  of  the  external  being  directed  downwards  and  forwards, 
and  those  of  the  internal  downwards  and  backwards  ;  the  outer 
layer  of  muscular  fibres  does  not  extend  farther  forwards  than 
the  osseous  part  of  the  ribs,  and  the  inner,  beginning  at  the 
sternum,  ceases  behind  at  the  angles. 

The  eastemal  intercostal  muscle  consists  of  fibres  which  pass  Exter- 
obliquely  downwards  and  forwards,  from  the  outer  edge  of  the"*'' 
lower  border  of  the  rib  above,  to  that  of  the  upper  border  of  the  ^'S*"- 
rib  beneath,  into  which  they  are  inserted ;  the  attachment  to  imer- 
the  ribs  is  tendinous  and  fleshy,  and  small  tendons  extend  be-^^°* 
tween  the  ribs.     Posteriorly,  the  fibres  are  continuous  in  direc- 
tion with  the  levatores  costarum,  and  they  cease,  in  front,  behind 
tlie  cartilages  of  the  ribs,  but  a  thin  aponeurosis  continues 
forwards  this  layer  to  the  sternum ;  the  internal  intercostal  is 
seen  anterior  to  this  muscle.     This  portion  of  the  muscle  is  Beia* 
covered  by  the  serratus  and  pectoral  muscles.     The  muscles,  in  ^^o"'* 
the  lower  spaces,  are  continuous,  in  front,  with  the  fibres  of  the 
external  oblique  of  the  abdomen. 

The  internal  ifUercostal  has  the  same  structure  as  the  external,  inter.* 
and  its  fibres,  which  are  inclined  obliquely  downwards  and"*** 
backwards,  cross  those  of  the  external  like  the  legs  of  the  letter 
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Attach-  X ;  its  attachments  are  to  the  inner  border  of  the  rib  above  and 
menu,    ^gjow  each  intercostal  space.     It  begins  at  the  sternum,  where 
its  fibres  are  seen  in  front  of  the  external,  and  ceases,  behind, 
Reia.     at  the  angles  of  the  ribs.    These  muscles  are  covered  by  the 
^^'"'      external  layer,  and  where  this  is  deficient  in  front,  by  the  apo- 
neurosis prolonged  from  it  to  the  sternum ;  they  are  concealed  by 
the  pectoral,  rectus,  and  external  oblique  muscles,  and  the  inter- 
costal nerve  and  artery  lie  on  each;  in  the  lower  intercostal 
spaces,  corresponding  to  the  false  ribs,  the  fibres  are  continuous 
with  those  of  the  internal  oblique  muscle  of  the  abdomen.     Cut 
through  one  or  more  of  these  muscles,  they  are  thinner  than  the 
external,  and  lie  on  the  pleura,  and,  near  the  sternum,  on  the 
internal  mammary  artery,  and  triangularis  stem!  muscle.     The 
relations  of  these  muscles  behind,  both  externally  and  internally^ 
are  seen  in  the  dissection  of  the  back,  and  the  thorax. 
inter.^        £ach  intercostol  nervCf  the  anterior  branch  of  a  dorsal  spinal 
NerTei   ^erve,  accompanied  by  the  intercostal  vessels,  runs  forwards  to 
the  middle  line  of  the  body,  in  the  interval  between  the  ribs,  and 
between  the  two  layers  of  intercostal  muscles;  and,  about  the 
centre  of  the  intercostal  space  it  gives  off^  to  the  surface,  the 
middle  intercostal  cutaneous  branch.     The  nerve  then  enters 
between  the  fibres  of  the  internal  muscular  layer,  runs  along 
the  lower  border  of  the  rib  above,  to  near  its  cartilage ;  it  now 
perforates  the  internal  intercostd  muscle,  comes  into  contact 
with  the  pleura,  crosses  the  internal  mammary  vessels,  and,  in 
some  of  the  spaces,  the  triangularis  sterni  muscle,  and  near  the 
sternum  perforates  again  the  fibres  of  the  muscle,  and  is  dis- 
tributed to  the  integuments.    In  its  course  it  supplies  the  inter- 
costal muscles,  and,  soon  afler  the  nerve  has  appeared  on  the 
inner  surface  of  the  thorax,  it  gives  off  branches  to  the  rib  be- 
neath, these  are  accompanied  by  the  anterior  branches  of  the  in- 
ternal mammary  artery.    The  first  intercostal  nerve  is  very  small ; 
in  the  lower  spaces,  the  nerves  follow  the  curved  direction  of  the 
ribs,  and  the  fifth,  sixth,  and  seventh  become  cutaneous  beneath 
the  cartilages  of  the  corresponding  ribs,  where  they  change  their 
direction  to  ascend  to  the  sternum.     The  sixth  and  seventh  pass 
on  the  inner  surface  of  the  cartilaginous  process  which  unites 
the  sixth  to  the  seventh,  and  the  seventh  to  the  eighth  rib. 
Inter-         The  Gfiterior  pari  of  the  intercostal  artery  is  now  also  dissected ; 
Artery,   these  arteries  are  branches  of  the  thoracic  aorta,  they  lie,  as 
the  nerves,  between  the  intercostal  muscles  in  each  space,  nearer 
the  rib  above  than  that  below,  and,  anterior  to  the  centre  of  the 
space,  each  divides  into  two  branches;  the  upper  one  continues 
the  direction  of  the  artery  below  the  rib,  and  the  lower  descends 
to  the  upper  border  of  the  other  rib ;  they  anastomose  with 
branches  sent,  externally,  from  the  internal  mammary  artery. 
Tlie  intercostal  muscles  receive  their  branches  from  the  artery, 
and  it  is  accompanied  by  the  intercostal  vein. 
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Expose  the  internal  mammary  artery  by  cutting  through  the  Dioec- 
cartili^es  of  the  true  ribs,  except  the  first  and  last,  near  the  ^^°' 
sternum,  and  to  see  it  remove  a  sufficient  portion  of  each ;  the 
cartilage  of  the  seventh  rib  should  be  lefl  attached  to  the 
9temum,  to  support  the  diaphragm.  The  triangularis  sterni 
muscle  is  dissected  at  the  same  time,  but  it  is  only  partially 
seen  ;  for,  to  obtain  a  good  view  of  it,  the  whole  of  the  front 
of  the  thorax,  including  the  sternum  and  ribs  attached  to  it, 
should  be  removed  in  a  single  piece,  and  the  muscle  dissected 
from  the  inner  side. 

The  ifUemai  mammary  arieryy  a  branch  from  the  subclavian,  ^temai 
enters  the  thorax  behind  the  cartilage  of  the  first  rib,  and  extends  mary' 
along  the  side  of  the  sternum,  beneath  the  cartilages  of  the  ribs,  ^^^^' 
and  half  an  inch  external  to  the  articulation  of  these  with  the 
sternum,  as  far  as  to  the  interval  between  the  sixth  and  seventh,  in 
which  spot  it  divides  into  an  internal  or  abdominal,  and  an  external 
or  musculo-phrenic  branch.   In  this  part  of  its  course,  it  is  covered 
by  the  cartilages  of  the  ribs,  and  by  the  internal  intercostal 
muscles,   and  is  crossed  by  the  branches  of  the  intercostal 
nerves ;  it  lies  on  the  pleura,  and  below  this,  on  the  triangularis 
sterni  muscle  which  separates  it  from  the  pleura.     The  artery 
is  placed  external  to  the  mediastinal  space,  and  is  accompanied 
by  two  veins,  and  by  a  chain  of  lymphatic  glands.     On  the  left 
side  it  is  destroyed  by  injecting  the  body. 

This  artery  gives  many  branches  to  the  anterior  mediasti- Branch, 
num ;  these  are  called  mediastineUi  and  are  distributed  to  the  ^'* 
remains  of  the  thymus  gland,  to  the  cellular  membrane,  and  to  tin^!"* 
the  triangularis  sterni  muscle  and  pericardium. 

The  anterior  intercostal  arteries  supply  the  front  of  the  inter-  Anterior 
costal  spaces ;  they  are  two  for  each  space,  and   arise  either  JiJ'*^®*" 
separately,  or  by  a  common  trunk  which  soon  divides  into  two  ; 
these  run  outwards  between  the  pleura  and  internal  intercostal 
muscle,  one  being  placed  on  the  border  of  each  rib,  and  they 
terminate  by  anastomosing  witli  the  intercostals  from  the  aorta. 
.    The  perforating  arteries  arise  from  the  front  of  the  mammary,  Perro- 
and  are  one  or  two  for  each  space;  they  perforate  the  intercostal  ''^^*"'' 
muscle,  then  the  pectoralis,  supplying  it  with  branches,  and  are 
lost  in  the  integuments,  as  was  seen  in  the  dissection  of  the 
eutaneous  nerves :  the  lower  of  these  branches  in  the  female 
are  larger  than   the  others,  and  supply  the  mammary  gland. 
Another  branch  perforates  the  intercostal  muscle,  and  ramifies 
on  the  cartilages  ot  the  ribs. 

The  abdominal  branch  passes  beneath  the  cartilage  of  the  Abdomu 
seventh  rib,  enters  the  sheath  of  the  rectus,  and  will  be  seen  ° 
with  this  muscle ;  it  sends  a  branch  to  the  front  of  the  xiphoid 
cartilage,  to  anastomose  with  one  from  the  opposite  side.     The 
musculo-phrenic  runs  outwards,  beneath  the  cartilages  of  theMiucuio. 
seventh  and  eighth  ribs,  to  enter  the  wall  of  the  abdomen^  i*^^^^^- 
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by  perforating  the  diaphragm  opposite  the  cartilage  of  the  eighth 
or  the  ninth  rib :  these  branches  will  be  seen  in  the  dissection 
of  the  abdomen.  The  musculo-phrenic  supplies  the  anterior 
intercostal  arteries  to  some  of  the  lower  spaces. 
Mam-  Two  vetfis  accompany  the  internal  mammary  artery,  and  open. 
Veins,    by  One  trunk,  into  the  brachio-cephalic  vein  on  the  left  side, 

and  into  Jhe  vena  cava,  on  the  right. 
Triangu-     The  triangularis  stemi  muscley  not  well  seen  unless  the  anterior 
stenit     parts  of  the  ribs  and  the  sternum  are  removed  together,  is  a  thin 
Muscle,  radiating  muscle,  fibrous,  internally  and  externally,  at  its  attach* 
Origin,   ments.     It  arises,  internally,  from  the  side  of  the  xiphoid  car- 
tilage and  sternum  ;  the  fibres  pass  outwards  and  upwards,  the 
inser.     upper  oncs  being  most  oblique,  to  be  inserted  by  tendinous  pro- 
cesses into  the  cartilages  of  all  the  true  ribs  except  the  first,  and, 
in  the  intervals  between  the  ribs,  to  the  aponeurosis  on  the  inner 
Reia.     surfece  of  the  internal  intercostal  muscle.   The  muscle  lies  on  the 
''^"*'     pleura,  and,  on  the  lefl  side,  in  the  space  of  the  anterior  rnedi* 
astinum  ;  it  is  covered  by  the  cartilages  of  the  ribs  and  intercostal 
muscles,  by  the  internal  mammary  artery  and  veins,  and  the  inter- 
costal nerves.     The  lower  fibres  are  continuous  with  those  of 
the  transversalis  abdominis  muscle. 
uo"^       The  dissection  of  the  interior  of  the  thorax  follows  the  ex« 
amination  of  its  w^lls,  and  the  anatomy  of  the  remainder  of  the 
arm  will  be  resumed  when  the  dissections  of  the  thorax  and  back 
are  completed. 
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Dissec-  To  open  the  cavity  of  the  thorax,  saw  through  the  sternum 
^°^  opposite  the  interval  between  the  two  first  ribs,  and,  again,  be- 
tween the  attachments  of  the  cartilages  of  the  fifth  and  sixth 
ribs  to  this  bone.  The  cartilages  of  the  ribs  that  are  connected 
to  the  sternum  have  been  divided,  on  the  right  side,  in  the  dis- 
section of  the  internal  mammary,  and  partially  so»  on  the  left,  in 
the  injection  of  the  subject;  but  if  any  remain,  cut  through 
them,  except  through  those  of  the  first  and  seventh  ribs ;  the 
latter  is  to  be  left  entire  for  the  support  of  the  diaphragm,  which 
belongs  to  the  dissectors  of  the  abdomen.  Raise  the  sternum 
from  below  upwards,  and  the  space,  situated  in  the  anterior  por«> 
tion  of  the  mediastinum,  will  be  seen  behind  it.  Detach  the 
pleura  or  lining  membrane  of  the  thorax  from  the  ribs,  and  take 
away  the  greater  part  of  the  true  ribs,  except  the  first  and  last» 
by  sawing  through  them  as  far  back  as  can  be  conveniently 
done.  It  may  be  necessary,  in  some  subjects,  to  divide  the 
seventh  rib,  and  to  remove  a  part  of  it,  but  this  9bould  be  done 
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external  to  its  cartilage.    Divide  the  pleura,  on  each  side,  in  its 
whole  extent,  and  the  cavity  of  the  thorax  is  exposed. 

The  thoraXf  a  partly  osseous  and  cartilaginous,  and  partly  Bounda. 
muscular  case,  contains  the  lungs,— the  organs  of  respiration,  [^y|.|,^ 
with  the  air  tube  and  vessels  which  supply  them;  the  heart, rax. 
the  chief  agent  in  the  circulation,  together  with  the  great  vessels 
connected  to  it ;  the  nerves  and  vessels  for  the  supply  of  its 
cx>ntents ;  and  the  cesophagus,  pneumo-gastric  nerves,  the  tho- 
racic duct,  and  phrenic  nerves  and  vessels,  that  pass  through  it 
from  the  neck  to  the  abdomen.  Its  form  is  that  of  a  hollow 
cone,  it  is  placed  above  the  abdomen^  and  between  the  upper 
extremities,  to  which  it  gives  attachments ;  and  the  interior^ 
which  is  now  larger  than  the  space  occupied  by  the  contained 
organs,  is  filled  during  life  by  the  expanding  lungs.  The  apex 
of  the  cone,  situated,  above,  at  the  root  of  the  neck,  is  wider  in 
the  transverse  than  in  the  antero-posterior  direction,  is  oblique 
from  above  downwards,  and  from  behind  forwards ;  and  it  is 
bounded,  in  front,  by  the  sternum  and  clavicles,  behind,  by  the 
first  dorsal  vertebra,  and  on  each  side  by  the  first  rib.  Through 
it  pass,  in  the  middle  line,  the  trachea  and  oesophagus,  with  the 
sterno-hyoid  and  thyroid  muscles  in  front,  and  the  muscles,  on 
the  spine,  behind  them ;  and  on  each  side  of  these  are  the  large 
vessels  that  pass  from  the  arch  of  the  aorta  to  supply  either  the 
head  and  neck,  or  the  upper  extremities ;  the  large  veins  that 
correspond  to  these ;  the  nerves  passing  from  the  region  of  the 
neck  to  the  thorax ;  with  the  thoracic  duct,  and  upper  part  of 
each  bag  of  the  pleura,  and  the  lungs :  all  of  these  will  be  more 
specially  examined  afterwards.  The  base,  also  wider  in  the  trans- 
verse direction,  is  sloped  off  very  obliquely,  but  in  the  opposite 
direction  to  the  apex,  or  from  above  downwards,  but  from  before 
backwards;  and  it  is  bounded,  in  front,  by  the  extremity  of  the 
sternum  and  the  xiphoid  cartilage,  behind,  by  the  last  dorsal  and 
first  lumbar  vertebrae,  and,  on  each  side,  by  the  irregular  line  of 
the  ribs  below  the  seventh.  A  muscular  and  moveable  partition 
—-the  diaphragm — by  its  position  across  the  base,  separates  the 
cavity  of  the  thorax  from  that  of  the  abdomen ;  and  through 
this  partition  the  aorta,  for  the  supply  of  the  lower  extremities, 
passes,  as  well  as  the  cesophagus  with  its  accompanying  nerves, 
and  the  thoracic  duct.  The  anterior  boundary,  of  about  half  the 
extent  of  the  posterior,  consists  of  the  sternum  and  the  carti- 
lages of  the  ribs  connected  to  it ;  and  the  posterior  is  formed 
by  the  spinal  column^  and,  on  each  side,  by  the  ribs  and  intercostal 
muscles.  From  the  examination  now  made  of  the  thorax,  it  will 
be  seen  that  this  is  a  hollow  cone,  with  the  lower  third  of  the 
anterior  part  removed,  and  that,  from  the  moveable  state  of  its 
lateral  boundaries,  its  interior  must  vary  much  in  the  conditions 
of  inspiration  and  expiration ;  but  the  greatest  changes  in  the 
capacity  of  the  space  are  occasioned  by  the  position  of  the 
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diaphragm/ since  its  limits  in  forced  respiration  caii  scarcely  be 
fixed;  and  it  may  be  further  diminished  by  the  protrusion  of 
this  partition  into  the  thorax,  by  the  enlargement  of  any  of  the 
organs  in  the  abdomen.  In  the  natural  state,  the  convexity  of 
the  diaphragm  is  greater  on  the  right  than  on  the  left  side,  and 
the  right  half  of  the  thorax  is  consequently  shorter  than  the  left; 
its  height  of  ascent  on  the  right  side  is  to  the  interval  between 
the  fourth  and  the  fifth  rib,  and  on  the  left,  to  that  between  the 
fifth  and  sixth. 
The  The  pleura  are  two  serous  membranes  or  sacs  which  line  the 

^"^°^'  wall  of  the  thorax,  and  are  reflected  around  and  over  the  organs 
contained  in  its  cavity,  —  one  sac  being  placed  on  each  side  of 
the  spinal  column.  Each  pleura  is  a  conical-shaped  bag,  in  the 
interior  of  which  fluid  collects ;  and  the  cavity  of  one  pleura  is 
distinct  from  that  of  the  opposite,  though  the  membranes  ap- 
proach each  other  in  front  of  the  heart,  as  well  as  behind  it, 
and  form  a  mediastinum  or  partition  between  the  two  sides  of 
the  chest.  The  apex  of  each  is  above  the  first  rib,  between  the 
scaleni  muscles,  and  the  right  is  higher  than  the  left ;  the  base 
is  in  contact  with  the  diaphragm.  The  bag  of  the  right  side  is 
shorter  and  wider  than  that  of  the  left,  which  is  narrowed  by  the 
inclination  of  the  heart  to  that  side ;  and  each  is  reflected  over 
the  projecting  lung,  which  is  external  to  it.  The  outer  surface 
is  rough,  and  connected  by  cellular  membrane^to  the  thorax  and 
lung,  but  the  inner  is  smooth  and  secretes  the  serum ;  that  por- 
tion of  the' membrane  in  contact  with  the  ribs  is  called  pleura 
cosialiSf  whilst  that  covering  the  lung  is  thin  and  transparent} 
and  is  named  pleura  pulmonaHs.  The  continuity  of  the  mem* 
brane,  on  each  side,  over  the  lung  and  along  the  wall  of  the 
cavity,  may  be  proved  by  tracing  it  from  a  given  point  to  the 
same  point  again.  Thus,  if  the  right  pleura  be  followed,  it  will 
be  found  to  pass,  from  the  posterior  part  of  the  sternum,  ver* 
tically  downwards  and  backwards  to  the  side  of  the  pericardium, 
forming  one  layer  of  the  portion  of  the  mediastinum  or  partition 
in  front  of  the  heart ;  it  is  then  continued  along  the  side  of  the 
pericardium  to  the  anterior  part  of  the  root  of  the  lung,  is  re«- 
flected  over  this  organ  so  as  to  connect  together  its  difierent 
lobules,  and  arrives  at  the  under  or  posterior  surface  of  the 
root ;  it  is  then  directed  backwards  to  the  bodies  of  the  vertebrae, 
forming  one  of  the  layers  of  tlie  portion  of  the  partition  or  me- 
diastinum behind  the  heart,  and  is  finally  reflected  upwards  and 
forwards  along  the  inner  surfiice  of  the  ribs,  and  so  reaches  the 
sternum  or  point  of  departure.  Above  the  lung  the  lining  mem- 
brane passes  backwards  by  the  side  of  the  great  vessels  in  the 
middle  line,  reaches  the  vertebrs,  and  is  then  reflected  upwards 
along  the  ribs ;  below  the  root  of  the  lung  it  forms  a  fold,  called 
Liga-  the  UffamaUum  IcUum  pulmonis^  which  is  connected  externally  to 
?fum  °*  ^^6  lung,  and  internally  to  the  portion  of  the  membrane  in  tho 
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•mediastinuni.  The  position  of  the  heart,  contained  in  its  peri-  puimo- 
cardium,  along  the  middle  line  of  the  chest,  and  the  great  vessels  "^* ' 
that  are  connected  to  it,  prevent  the  contact  of  the  pleurae  of 
opposite  sides  along  the  centre  of  the  thorax ;  but  in  front  of 
this  organ  they  approach  each  other,  forming  the  anterior  part 
of  a  partition  or  the  anterior  mediastinum,  and,  as  they  pass 
from  the  lungs  and  pericardium  to  the  spine,  they  form  the 
remaining  portion  of  the  partition  behind  the  hearty  or  the  pos^ 
terior  mediastinum.  The  anterior  tnediastinufn  extends  from  the  Ante 
back  of  the  sternum  to  the  pericardium ;  it  is  formed  by  a  layer  ^J.°^^ 
from  the  pleura  of  each  side,  as  this  is  reflected  from  the  num.' 
Btemum  to  the  pericardium,  and  it  encloses,  between  its  layers, 
a  space  which  is  wider  above  and  below  than  in  the  centre,  and 
is  also  inclined,  below,  a  little  to  the  left  side.  The  boundaries 
of  this  space  are,  in  front,  the  sternum;  behind,  the  pericardium; 
and  on  each  side,  the  pleura;  the  upper  part  contains  the  origins 
of  the  sterno*hyoid  and  thyroid  muscles,  with  the  remains  of  the 
thymus  gland  and  the  vessels  supplying  it;  and  the  lower  is 
filled  with  cellular  structure,  and  the  triangularis  sterni  muscle 
of  the  \ei\  side  is  found  in  it.  The  posterior  meduzstinumy  situ-  poste. 
,ated  between  the  spine  and  the  roots  of  the  lungs,  is  formed,  ^lutu^ 
like  the  anterior,  by  a  layer  from  each  pleura,  but  they  are  sepa-  num. 
rated  farther  from  each  other,  and  enclose  a  larger  space,  and 
more  important  parts.  Draw  forwards  the  right  lung,  and  re- 
move, on  this  side,  the  layer  of  pleura  that  is  continued  back- 
wards from  its  root  to  the  spine,  in  order  that  the  space  may 
be  seen.  On  each  side  it  is  bounded  by  the  pleura^  in  front 
-by  the  pericardium,  and  behind  by  the  spine ;  and  it  contains 
the  thoracic  portion  of  the  descending  aorta,  which  lies  to  the 
left  side,  and  on  the  spine;  the  vena  azygos,  to  the  right,  also  on 
Xhe  spine ;  and  between  these,  but  close  against  the  side  of  the 
aorta,  is  the  thoracic  duct.  The  oesophagus,  situated  in  this 
space,  lies,  above,  behind  the  trachea,  it  then  escapes  from  be- 
neath the  left  division  of  this  tube  and  the  arch  of  the  aorta,  and 
lies  to  the  right  side  of  this  vessel ;  but  as  it  descends  to  the 
diaphragm  it  gradually  inclines  in  front  of  the  aorta,  and  when  it 
is  about  to  perforate  the  diaphragm,  opposite  the  tenth  dorsal 
▼ertebra,  is  situated  on  the  left  of  it ;  the  pneumo-gastric  nerve 
of  each  side  accompanies  this  tube,  the  left  being  in  front, 
and  the  right  behind  it.  The  trachea  is  contained  in  the  upper 
part  of  the  space,  and  lies  in  front  of  the  oesophagus,  but  behind 
the  aortic  arch,  and  about  the  third  dorsal  vertebra,  it  divides 
-into  two  branches  that  leave  the  space  to  enter  the  lungs.  In 
the  lower  part  of  the  space  will  be  found  the  splanchnic  nerves 
which  are  branches  of  the  sympathetic,  some  lymphatic  glandsj 
and  cellular  membrane. 

Remove  the  portion  of  the  mediastinum  in  front  of  the  heart,  dimm- 
divide  the  internal  mammary  artery,  if  it  has  not  been  done ;  ^^^' 
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take  away  the  remains  of  the  thymus  gland,  and  the  cellular 
membrane  between  the  layers  of  the  anterior  mediastinum,  as 
well  as  from  the  surface  of  the  pericardium,  but  leave  untouched, 
for  the  present,  the  arch  of  the  aorta,  and  the  small  nerves  that 
cross  it.     The  root  of  the  lung  is  to  have  the  cellular  membrane 
scraped  away  from  it,  with  the  handle  of  the  knife,  and  care 
must  be  taken  of  the  phrenic  nerve  and  artery  in  front,  and  of 
the  pneumo-gastric  behind  it. 
Form         The  lungs,  the  organs  of  respiration,  two  in  number,  are  con- 
lauoM '  tained  in  the  cavity  of  the  thorax,  one  on  each  side  of  the  spine, 
of  the     and  outside  the  cavity  of  the  bag  of  the  pleura  which  is  reflected 
Lungi.    ^^^^  >^ .  ^^.^i^g  inspiration,  in  the  healthy  state  of  these  organs, 
the  chest  is  completely  filled  by  them,  so  that  the  space,  now 
aeen,'  between  the  pleura  parietalis  and  pleura  pulmonalis  is  de- 
stroyed, and  the  two  surfaces  of  the  membrane  are  brought  into 
contact.     Each  lung  is  of  a  conical  form ;  but  the  right  is  wider 
and  shorter  than  the  leA,  consequent  upon  the  position  of  the 
liver  below,  and  the  direction  of  the  heart  to  the  left  side ;  it  is 
divided  into  three  lobes,  the  left  having  but  two.    Its  base, 
which  is  directed  downwards,  is  concave,  and  receives  the  con*> 
vexity  of  the  diaphragm,  but  it  is  most  concave  on  the  right  side, 
from  the  presence  of  the  liver ;  it  is  sloped  off  obliquely  down* 
wards  and  backwards,  so  that  it  projects  much  lower  by  its  pos- 
terior, than  by  its  anterior  border.    The  apex  projects  above  the 
level  of  the  first  rib,  usually  higher  on  the  right  than  on  the  left 
aide,  and  is  beneath  the  anterior  scalenus  muscle  and  subclavian 
artery.     The  posterior  border,  thick,  round,  and  vertical,  is  re- 
ceived into  the  hollow  of  the  ribs  near  the  vertebrse,  is  longer 
than  the  anterior,  because  of  the  obliquity  of  the  base,  and  pro- 
jects below,  between  the  ribs  and  the  diaphragm.     The  anterior 
border,  thin,  irregular,  and  oblique  from  above  downwards,  ex- 
tends forwards  over  the  pericardium,  particularly  on  the  left  side, 
on  which  it  is  excavated  for  the  heart ;  in  the  right  lung  are  two 
fissures  in  this  border,  marking  the  division  into  three  lobes,  but, 
in  the  lefl,  there  is  but  one  between  its  two  lobes.    The  outer 
surface,  convex,  is  received  into  the  hollow  of  the  ribs,  and  pre- 
sents, in  its  centre,  the  fissure  that  separates  the  lung  into  Idies. 
The  inner  surface  looks  to  the  mediastinum,  and  is  hollowed  out, 
in  front,  for  the  convexity  of  the  heart,  but  more  on  the  led  than 
on  the  right  side ;  and  to  the  posterior  part  of  this  surface  is  con- 
BiTt-     nected  the  root  of  the  lung.     £ach  lung  is  divided  into  lobeis  by 
•iooi.     |}|e  fissure  of  the  lung,  which  commences  near  the  apex,  and  de- 
scends obliquely  forwards  to  end,  in  the  anterior  border,  near  the 
base;  this  fissure  divides  the  lung,  on  both  sides,  into  an  upper, 
small  lobe,  and  a  lower,  large  one ;  but,  on  the  right  side,  a  se- 
cond small  fissure  is  directed  downwards  and  backwards  from 
the  anterior  margin,  to  end  in  the  great  fissure ;  it  cuts  off  a  small 
triangular  piece  from  the  upper  lobe,  and  gives  three  lobet  to 
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Ihe  right  lung.    The  root  of  the  lung  consists  of  the  air  tube,  Root  or 
and  the  different  vessels  and  nerves  that  pass  to  or  from  the  ij^u^g^ 
lung,  collected  together  and  covered  by  the  pleura ;  it  is  situated 
on  the  inner  surface  of  this  organ,  about  midway  between  the 
base  and  apex,  and  one  third  of  the  breadth  of  this  surface  from 
the  posterior  border.     In  front  of  the  root,  on  the  right  side,  is 
the  superior  or  descending  cava,  and  tlie  phrenic  nerve,  part  of 
the  right  auricle  of  the  heart,  and  the  anterior  pulmonic  plexus; 
behind,  is  the  posterior  pulmonic  plexus ;  above,  is  the  azygos 
vein  which  arches  round  it  from  behind  to  open  into  the  superior 
cava ;  and  below^  is  the  ligamcntum  latum  or  fold  of  the  pleura. 
On  the  left  side,  the  phrenic  nerve  and  anterior  pulmonary 
plexus  are  in  front ;  the  posterior  pulmonary  plexus  and  de« 
scending  aorta  behind ;  the  arch  of  the  aorta  above,  and  tlie  fold 
of  the  pleura  below,  as  on  the  right  side.    In  the  root  are  the  ves- 
sels for  the  function,  and  for  the  nutrition  of  the  lung,  and  if  the 
pleura  be  carefully  removed  from  it,  without  destroying  the 
small  anterior  plexus,  or  the  posterior  one,  it  is  found  to  be  com* 
posed  of  a  division  of  the  air  tube  or  the  bronchus  which  becomes 
cellular  in  its  ramifications  in  the  lungs,  and  supplies  these  organs 
with  air ;  of  a  branch  of  the  pulmonary  artery,  to  carry  the  im- 
pure blood  to  the  lung,  to  be  renewed ;  and  of  pulmonary  veins  to 
convey  the  blood  to  the  heart,  when  it  is  purified :  these  vessels 
are  for  the  function  of  the  organ ;  and,  connected  with  the  nutri- 
tion, are  the  bronchial  arteries  and  veins,  the  pulmonic  plexuses 
of  nerves  and  lymphatics.    The  following  is  the  relative  position  r«u. 
of  these  parts  in  the  root :-» the  bronchus,  with  its  accompany- |||>J*^^ 
ing  nerves  and  bronchial  vessels,  is  the  most  posterior  on  both  mIc  or 
sides,  the  pulmonary  veins  the  most  anterior  or  superficial  on  ^^®^*^^ 
both  sides,  and  the  pulmonary  artery  is  situated  between  the 
other  two ;  but  the  position  of  these  from  above  downwards  is 
different,  and  their  relations  to  each  other,  in  this  direction,  are, 
on  the  right  side,  bronchus,  artery^  and  vein,  though,  on  the  left 
side,  the  artery  and  bronchos  have  changed  places,  and  the  rela- 
tion is,  consequently,  artery,  bronchus,  and  vein :  this  change  in 
ihe  relative  position  of  the  two  sides,  depends  upon  the  \efi  bron- 
chus having  to  descend  below  the  level  of  the  lef^  pulmonary 
artery,  in  order  to  pass  through  the  arch  of  the  aorta.    The  co-  Colour. 
lour  of  the  lung  varies  with  the  age  of  the  individual ;  it  is  grey 
with  some  few  black  spots  in  the  adult,  much  studded  with  black 
spots  or  lines  in  old  age,  and  in  the  foetus  it  is  of  a  reddish 
brown ;  but  the  colour  may  be  much  altered,  particularly  at  the 
posterior  part,  in  consequence  of  the  accumulation  of  blood  from 
the  position  of  the  body  on  the  back.   To  the  touch,  the  lung  is  coniiit- 
sof^  light,  and  yielding,  and  when  in  a  healthy  state  and  contains  ^^^' 
mu*  it-crepitates  under  pressure,  since  the  air  is  forced  through 
the  delicate. cells,  that  contain  it.     The  specific  gravity  of  these  specific 
^organs  is  les»  than  that  of  any  other  part  of  the  body,  and  when  ^'*^^'y- 
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a  portion  is  placed  in  water  it  floats  on  the  surface,  by  reason  of 
the  air  confined  in  the  ceils ;  but  the  lung  of  a  fcetus  that  has 
not  respired,  and  that  of  an  adult,  rendered  impervious  to 
air  by  disease,  readily  sink  in  this  fluid.  The  structure  of  the 
lung  will  be  examined  subsequently  to  its  removal. 
Disiec'  Remove  with  care  the  cellular  membrane  from  the  arch  of  the 
^*^"'  aorta,  and  from  the  large  vessels  connected  to  the  heart,  and 
seek  some  very  small  nerves  —  the  cardiac — which  are  contained 
in  it,  and  enter  the  chest  through  the  upper  aperture.  On  the 
arch  of  the  aorta  are  two  large  nerves,  —  the  phrenic  and 
pneumo-gastric  of  the  left  side ;  the  former,  the  more  superficial 
of  the  two,  descends  in  front  of  the  root  of  the  lung,  and  the 
pneumo-gastric  behind  it.  Between  these,  and  superficial  to 
the  arch,  is  the  lefl  superior  cardiac  nerve  that  descends  to 
the  superficial  cardiac  ganglion  placed  in  the  concavity  of  the 
arch,  and  it  should  be  followed  through  the  fibres  of  the  pert- 
cardium  to  this  plexus.  Two  other  small  nerves  —  the  cardiac 
of  the  pneumo-gastric — enter  the  upper  part  of  the  chest,  and 
each  lies  internal  to  the  brachio-cephalic  vein  of  the  same  side, 
but  posterior  to  it ;  the  right  descends  along  the  brachio*cephalic 
artery,  and  ascending  part  of  the  arch  of  the  aorta,  to  the  heart ; 
and  the  left  crosses  the  arch,  internal  to  the  superior  cardiac 
of  the  lefl  side,  to  join  the  superficial  cardiac  plexus,  and  supply 
the  heart.  Along  the  right  side  of  the  brachio-cephalic  artery- 
is  the  superficial  cardiac  nerve  of  the  right  side,  which  turns 
behind  this  vessel  to  join  the  deep  cardiac  plexus,  and  sends  some 
filaments  forwards,  on  the  arch,  to  join  with  the  right  cardiac 
branch  of  the  pneumo-gastric  The  nerves  to  the  heart,  from 
the  plexus,  are  followed  with  difficulty  through  the  fibrous  peru 
cardium,  because  of  their  softness :  the  plexuses  on  the  surface  of 
the  heart,  with  the  coronary  vessels,  will  be  dissected  when  the 
pericardium  is  opened.* 
^rdiac  The  cardtoc  nerves  of  the  pneumo^gaslricj  one  on  each  side, 
onbT  arise  from  the  trunks  of  the  -nerves  in  the  lower  part  of  the 
gutric.^'^^^^*  and  enter  the  thorax  through  its  upper  aperture,  lying  in- 
ternal to  the  brachio-cephalic  vein  of  tlie  same  side.  The  nerve 
Right  of  the  right  side  enters  the  chest  in  the  angle  of  union  of  the 
^^^'  subclavian  and  carotid  arteries,  but  superficial  to  the  subclavian, 
and  descends  along  the  brachio-cephalic  artery,  but  beneath  the 
left  brachio-cephalic  vein,  to  the  ascending  part  of  the  arch 
of  the  aorta;  the  nerve  then  divides  into  many  small  fila^ 
ments  that  are  continued  to  the  heart  in  close  contact  with 
the  coats  of  the  aorta,  and  some  of  these  join  the  superficial 
cardiac  ganglion,  as  well  as  the  superficial  cardiac  nerve,  of  the 
right  side,  from  the  sympathetic.    It  sends  back  a  branch  round 

*  If  the  subject  should  be  very  fat,  it  is  almost  impossible  to  dissect  the 
small  cardiac  nerves. 
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the  brachio-cephalic  artery,  to  enter  the  deep  cardiac  plexus 
beneath  the  arch.  The  filaments  of  distribution  of  this  nerve, 
though  minute,  are  very  numerous,  and  cover  the  ascending 
part  of  the  aorta  with  their  ramifications :  they  are  destroyed 
more  or  less  by  injecting  the  subject.  The  nerve  of  the  left  side  Lefti 
enters  the  thorax  by  its  upper  aperture,  and  appears  beneath  ^""^ 
the  lefl  brachio-cephalic  vein  near  its  commencement,  it  then 
descends  in  front  of  the  left  carotid  artery,  crosses  the  arch, 
nearer  the  middle  line  than  the  superficial  cardiac  nerve  of  this 
side,  and  in  its  concavity  joins,  chiefly,  the  superficial  cardiac 
ganglion  around  the  ductus  arteriosus. 

The  cardiac  nerves  of  the  sympathetic  are  derived  from  the  Cardiac 
ganglia  of  the  part  of  the  nerve  in  the  neck,  and  are  three  on  ^HhT 
each  side^  —  a  superior  or  superficial,  a  middle,  and  an  inferior ;  f^^P*" 
they  are  larger  than  those  from  the  pneumo-gastric,  enter  the 
thorax  through  its   upper  aperture,  and  unite  in   either  the 
superficial  or  the  deep  cardiac  plexus,  from  which  branches  pro- 
ceed to  supply  the  heart.  It  is  only  the  superficial  nerve  of  each 
side  that  is  now  seen,  and  the  left  joins,  more  especially,  the 
superficial  cardiac  plexus;  but  the  remaining,  which  join  the  deep 
plexus,  will  be  dissected,  with  this,  behind  the  arch  of  the  aorta. 

The  superficial  cardiac  nerve,  of  the  right  side,  enters  the  Right 
thorax  in  front  of  the  subclavian  artery,  descends  along  the  acST' 
brachio-cephalic  artery,  and,  at  the  arch  of  the  aorta,  divides  into  cardUc 
branches;  some  of  these  turn  in  front  of  the  arch,  supply  filaments 
to  it,  and  some  join  with  the  cardiac  nerve  of  the  pneumo-gastric, 
whilst  others  may  be  followed  to  the  hearf;  but  the  trunk  of  the 
nerve  turns  beneath  the  arch,  and  ends  in  the  deep  cardiac  plexus. 

The  superficial  cardiac  nerve,  of  the  left  side,  lies  between  Left  su- 
the  left  carotid  and  subclavian  arteries  as  it  enters  the  chest,  is  ^,JSm 
internal  to  the  pneumo-gastric,  and  behind  the  brachio-cephalic  Nerre. 
vein ;  it  then  passes  downwards  between  these  two  vessels,  and, 
near  the  arch,  gives  backwards  a  deep  branch  to  join  either  the 
middle  or  inferior  cardiac  of  this  side.  The  nerve  then  crosses  the 
arch  between  the  position  of  the  phrenic  and  pneumo-gastric, 
perforates  the  pericardium,  and  ends  in  the  superficial  cardiac 
ganglion  in  the  concavity  of  the  arch,  joining  with  the  cardiac 
branch  of  the  left  pneumo-gastric. 

The  cardiac  plexus  in  the  thorax,  like  the  solar  plexus  in  the  cardiac 
abdomen,  is  the  centre  of  union  of  the  branches  of  the  sympa-  **^««««« 
thetic  nerve,  from  which  filaments  are  distributed  to  supply  the 
viscera  of  the  cavity ;  this  centre,  like  the  analogous  plexus  in 
the  abdomen,  is  joined  by  nerves  from  a  portion  of  the  sympa- 
thetic system  external  to  the  cavity,  and  it  is  also  placed  in 
front  oi  the  spinal  column,  -^  the  trunk  or  gangliated  portion 
of  this  nerve  lying  by  the  sides  of  the  vertebrce.  The  cardiac 
nerves  unite  together  superficial  to  the  great  vessels,  and  be- 
neath them :  the  union  in  front  of  the  pulmonary  artery  is  the 
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superficial  cardiac  ganglion  or  plexus,  and  that  beneath,  the  deep 
plexus. 
Super.  The  superficial  cardiac  ganglion  or  plexus  is  situated  in  the 
cTan^.  concavity  of  the  arch  of  the  aorta,  between  it  and  the  ductus 
^lextuL  &^6''i<>sus>  ^^  continuation,  in  the  fcetus,  of  the  pulmonary  artery 
to  the  arch  of  the  aorta.  It  presents  a  ganglion  in  this  spot, 
is  joined  by  the  superficial  cardiac  nerve  of  the  left  side, 
and  occasionally  by  some  filaments  from  the  superior  nerve  <^ 
the  right ;  by  the  cardiac  nerve  of  the  left pneumo-gastric,  and 
by  a  large  nerve  that  comes  forwards  to  it,  from  the  deep  plexus, 
round  the  ductus  arteriosus.  The  branches  of  this  plexus 
descend  on  the  pulmonary  artery  and  aorta  to  the  heart,  and 
join  the  coronary  plexus  of  nerves  that  accompanies  the  right 
coronary  artery;  they  unite,  in  their  descent,  with  branches 
that  come  forwards,  from  the  deep  plexus,  around  the  trunk  and 
left  branch  of  the  pulmonary  artery  to  form  the  coronary  plexus. 
Some  filaments  spread  laterally  to  the  root  of  the  left  lung,  and 
enter  the  anterior  pulmonary  plexus.  These  nerves  are  much 
destroyed  in  the  injection  of  the  body, 
di!!^*''  The  pericardium  is  a  fibro-serous  membrane  which  contains 
the  heart,  it  is  situated  in  the  middle  line  of  the  thorax  betweea 
the  pleurae,  but  it  is  directed  more  to  the  left,  than  to  the  right 
Form  side.  It  is  conical  in  form,  the  base  below,  on  the  aponeurotic 
lationi.  portion  of  the  diaphragm,  and  the  apex,  above  and  to  the  right 
side,  is  continued  on  the  large  vessels  that  leave  the  heart,  or 
join  it.  On  each  side,  the  pericardium  is  covered  by  the  pleura, 
is  in  contact  with  the  lung,  and  is  crossed  by  the  phrenic  nerve 
and  its  artery ;  but  on  the  lefl  side  the  lung  projects  more  over 
it  than  on  the  right,  and  the  nerve  is  bent,  from  a  straight 
direction,  around  the  projecting  bag.  The  anterior  part  corre. 
sponds  to  the  space  in  the  anterior  mediastinum,  to  the  thymus 
gland,  and  to  the  sternum ;  and,  on  the  left  of  the  middle  line,  to 
the  cartilages  of  the  fourth,  fiflh,  sixth,  and  seventh  ribs.  Its 
posterior  surfiice  forms  the  anterior  boundary  of  the  space  be- 
tween the  layers  of  the  posterior  mediastinum,  and  is  in  con- 
Fibrooi  tact  with  the  parts  contained  within  it.  The  outer  or  fibrous 
^^^'  layer  of  the  pericardium  is  very  thin,  consists  of  fibres  that 
cross  in  different  directions,  and  is  closely  united  to  the  central 
tendinous  structure  of  the  diaphragm ;  the  fibres  are  prolonged 
on  the  vessels  that  enter  it  above,  and  these  are  strongest 
on  the  aorta.  Tlie  different  vessels  that  pass  to  the  heart  per« 
forate  this  layer  of  the  membrane,  but  not  the  serous  lining 
which  is  reflected  around  them ;  so  that  there  is  one  aperture  for 
the  aorta ;  two  for  the  branches  of  the  pulmonary  artery,  and,  in 
the  fcetus,  one  for  the  ductus  arteriosus ;  four  for  the  pulmo- 
nary veins,  one  for  the  superior,  and  one  for  the  inferior  cava : 
this  last  vessel  does  not  receive  a  sheath  from  the  fibres,  as 
the  others,  since  it  perforates  tlie  tendinous  structure  of  the 
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diaphragm^  and  opens  directly  into  the  auricle.  Lay  open  the 
pericardium  for  the  serous  lining  which  gives  the  smooth  shining 
appearance  to  the  inner  surface  of  the  fibrous  layer,  and  to  the 
surface  of  the  heart  over  which  it  is  reflected.  The  serous  Seraaa 
layer  resembles  the  arachnoid  membrane  in  the  skull,  and  is  so  ^^' 
closely  united  to  the  fibrous^  that  its  existence  as  a  separate 
membrane  is  perceptible,  only  at  its  reflection  from  the  aorta 
and  pulmonary  artery  to  the  heart.  If  this  layer  be  traced,  it 
will  be  found  to  have  a  visceral  portion  reflected  over  the  heart 
and  a  parietal,  on  the  fibrous  coat  of  the  pericardium :  thus,  after 
lining  the  inner  surface  of  the  fibrous  layer,  it  is  reflected 
downwards  on  the  great  vessels  of  the  base  of  the  heart,  viz.  on 
the  aorta*  pulmonary  artery,  and  superior  or  descending  cava, 
iMJt  it  envelopes  in  one  sheath  or  fold  the  aorta  and  pulmonary 
artery,  so  that  their  contiguous  surfaces  are  uncovered  by  serous 
membrane.  On  each  side,  the  membrane  is  also  reflected  to  the 
heart  by  the  pulmonary  veins  ;  it  then  passes  on  the  front  of  the 
heart  to  the  apex,  turns  over  it,  covers  the  posterior  part,  ex- 
tending upwards  in  a  cul-de-sac  between  the  entrance  of  the  pul- 
monary veins  into  the  lefl  auricle,  and  it  is  finally  reflected  to 
the  fibrous  layer,  and  is  continuous  with  the  rest  of  the  mem- 
brane. The  inner  surface  of  the  pericardium  is  lubricated  by  a 
thin  serous  fluid  which,  in  disease,  collects  in  considerable  quan- 
tity. The  vessels  to  the  pericardium  are  from  the  internal  veueu.' 
mammary,  bronchial,  and  oesophageal  arteries,)  and  from  the 
phrenic  branches  of  the  aorta* 

The  heari^  the  chief  agent  in  the  propulsion  of  the  blood,  is  a  Heart, 
hollow  muscular  organ  divided  into  four  compartments  by  septa* 
It  is  situated  between  the  pleurae,  is  enveloped  in  the  pericar-  situa. 
dium,  and  is  maintained  in  its  position  by  the  pericardium  which  ^°°- 
incases  it,  and  by  the  great  vessels  which  are  connected  to  it ; 
but  its  position  may  be  slightly  altered  by  the  state  of  the  body, 
since  the  heart  is  lower  in  the  erect,  than  in  the  recumbent 
posture,  or  it  may  be  protruded  more  from  its  natural  relations 
by  the  enlargement  of  any  surrounding  part.     The  form  of  the  Fonn. 
heart  is  conical,  the  base  being  directed  upwards  and  to  the 
right  side,  and  tlie  apex  downwards  and  to  the  lefl ;  and  its 
size  is,  normallv,  about  as  large  as  the  closed  hand  of  the  in- 
dividual, provided  this  be  not  disproportioned.     The  anterior  surihcef. 
surface,  formed  by  the  ventricles,  is  somewhat  convex,  and 
is  divided  by  a  longitudinal  depression,  near  the  left  side,  into 
two  unequal  portions: — that  to  the  right,  larger  than  the  other, 
corresponds  to  the  right  ventricle,  and  the  part  to  the  left 
of  it,  is  formed  by  the  left  ventricle;  the  groove  is  situated 
over  the  partition  between   these   or  the   septum    ventricu* 
lorupAj  an4  lodges  a  branch  of  the  left  coronary  artery,  with  its 
vein  ^d  nerves.    The  right  ventricle  occupies  netu'ly  the  whole 
^pUtior  surfiice,  is  prolonged  upwards  to  the  left  side,  and  ends 


S34  DISSECTION   OF   THE   THORAX: 

in  a  funnel-shaped  portion,  —  the  infundibulum,  from  which  the 
pulmonary  artery  springs.  The  posterior  surface  is  fiat,  and  on 
it  are  seen  not  only  the  ventricles,  but  also  the  auricles  above 
them,  and  a  vertical  depression,  corresponding  to  the  septum, 
extends  from  the  base  to  the  apex,  and  divides  it  into  a  right 
and  a  lefl  portion ;  this  line  of  separation  is  not  usually  in  the 
centre  between  the  ventricles,  but  is  situated  nearer  the  right 
than  the  lefl  side,  so  that  the  lefl  ventricle  forms  the  greater 
portion  of  this  surface.  Between  the  auricles  and  the  ven* 
tricles  is  a  horizontal  groove,  placed  transversely  across  this 
surface,  and  it  contains  the  coronary  vessels,  which  send 
downwards  some  branches  towards  the  apex,  in  the  groove 
between  the  ventricles.  The  right  border  is  thin,  and  is  formed 
by  the  right  ventricle ;  the  lefl  is  thick,  convex,  and  consists 
of  the  fibres  of  the  lefl  ventricle.  Into  the  apex  the  tip  of 
the  lefl  ventricle  alone  enters,  and  it  touches  the  thorax  in  the 
interval  between  the  fiflh  and  sixth  ribs.  To  the  base  of  tlie 
heart  or  of  the  ventricles  are  connected  the  large  pulmonary 
artery  and  aorta. 

Dwi.  Xhe  heart  consists  of  two  portions  —  the  auricles  -^  situated 
at  its  base,  and  seen  by  raising  this  organ,  and  of  two  ventricles 
which  form  the  greater  part  of  its  bulk,  and  extend  to  the  apex. 
Each  auricle  receives  blood  from  the  veins  that  open  into  it,  and 
transmits  the  same  into  the  ventricle  of  that  side ;  and  this  is 
then  passed,  from  the  right  ventricle  to  the  lungs,  by  means  of 
the  pulmonary  artery,  and  from  the  lefl,  to  the  general  system, 
through  the  aorta.  A  septum  or  partition  divides  the  right 
from  the  lefl  auricle,  as  well  as  the  right  from  the  lefl  ventricle, 
so  that  there  are  two  single  hearts,  one  on  each  side,  consisting 
of  an  auricle  and  ventricle,  and  having  its  own  veins,  by  which 
the  blood  is  brought  to  it,  and  its  artery,  by  which  this  is  carried 
away ;  the  right  side  of  the  heart  receives  impure  or  dark  blood 
from  the  system,  and  distributes  it  to  the  lungs  through  the 
pulmonary  artery,  but  the  lefl  is  supplied  by  pure  or  red  blood 
from  the  lungs,  and  sends  it  over  the  system  by  the  aorta.     The 

Auri-  auricles,  so  named  from  the  resemblance  that  the  auriculae,  or 
processes  that  project  forwards  from  them,  have  to  dogs'  ears, 
are  placed  at  the  base  of  the  heart,  almost  altogether  behind 
the  right  ventricle  and  the  two  large  arteries  that  arise  from 
the  heart,  so  that  only  the  auriculee  are  at  first  seen  on  the 
sides  of  the  vessels.  They  are  two  in  number,  a  right  and  lefl, 
have  walls  much  thinner  than  those  of  the  ventricles,  and  are 
separated  from  the  ventricles,  below,  by  a  horizontal  groove, 
which  is  interrupted,  in  front,  by  the  projection  upwards  of  the> 
right  ventricle  and  pulmonary  artery  ;  behind,  they  are  separated 
from  each  other  by  a  vertical  groove,  but,  before,  the  aorta  and 
[i^ulmonary  artery  lie  in  the  interval  between  them.  The  right 
auricle,  the  larger  of  the  two,  is  placed  nearer  the  front  of  the; 
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heart  than  the  left ;  it  lies  on  tbe  right  pulmonary  yeins,  and 
receives,  above,  the  superior  cava,  below,  the  inferior  cava,  and 
behind,  the  coronary  vein  ;  its  auricula  projects  forivards  to  the 
right  of  the  pulmonary  artery.  The  left  auricle,  lying  deeper 
than  the  right,  in  the  concavity  of  the  arch  of  the  aorta,  receives 
four  pulmonary  veins,  two  from  the  left  side  at  its  extreme  left, 
and  two  from  the  right,  at  its  other  side ;  the  aricula  of  this 
cavity,  smaller  than  the  right,  appears  on  the  left  side  of  the 
aorta.  The  ventricles  constitute  the  greater  part  of  the  heart,  ^^^ 
forming  entirely  the  anterior  surface,  the  borders,  and  the 
greater  part  of  the  posterior  surface ;  they  are  much  stronger, 
thicker,  and  more  muscular  than  the  auricles,  below  which  they 
are  placed ;  and  there  is  a  right  and  a  left  cavity,  as  in  the  auri- 
cles, separated  from  each  other  by  a  partition,  whose  position  is 
indicated  by  the  grooves  in  front  and  behind ;  and  the  sulcus,  on 
Uie  surface,  between  them  and  the  auricles,  marks  the  separation 
between  each  auricle  and  ventricle. 

Before  the  heart  is  opened  for  the  dissection  of  its  cavities,  pinec 
trace  the  coronary  vessels,  and  the  coronary  plexuses  of  nerves,  ^^"' 
in  the  grooves  oq  the  surface  of  this  organ,  and  in  the  cellular 
membrane  that  surrounds  them  when  the  serous  covering  is  re* 
moved :  the  nerves  are  very  small  and  not  easy  to  follow,  and 
if  the  arteries  are  injected  they  will  be  more  readily  dissected. 

The  coronary  arteriesy  the  first  branches  of  the  aorta,  are  two  ^^^ 
in  number,  and  arise  from  this  vessel  close  above  the  semilunar  ArteriM. 
valves ;  they  are  called,  from  their  position,  right  and  left  coronary. 
The  right  coronart/  artery^  larger  than  the  left,  comes  forwards,  ^^k^^- 
from  the  aorta,  between  the  right  auricle  and  the  pulmonary 
artery,  it  then  descends  obliquely  to  the  right  side,  in  the  hori- 
zontal groove  between  the  right  auricle  and  ventricle,  turns  to 
the  back  of  the  heart,  and,  opposite  the  vertical  sulcus  on  its 
posterior  surface,  divides  into  two  branches: — one  continues 
tlie  direction  of  the  artery  in  the  circular  groove  between  the 
left  auricle  and  ventricle,  to  join  an  anastomosing  branch  from 
tiie  left  coronary ;  the  other  runs  vertically  to  the  apex  of  the 
heart,  in  the  sulcus  separating  the  ventricles,  to  anastomose 
also  with  other  branches  of  the  left  coronary  artery.     As  the 
artery  lies  in  the  groove  between  the  cavities  of  the  right  side 
it  gives,  upwards,  branches  to  supply  the  auricle,  downwards, 
otliers*  to  the  ventricle,  and  one  of  these,  very  large,  runs  on 
the  anterior  surface  of  the  ventricle,  towards  its  right  border. 
The  left  coronary  artery  is  directed  downwards,  and  to  the  left  Left. 
side,  behind  the  pulmonary  artery,  and  appears  between  this 
vessel  and  the  left  auricle ;  it  continues  its  direction  to  the  left,  - 
and  divides,  opposite  the  sulcus  on  the  front  of  the  heart  between 
the  ventricles,  into  two  branches,  like  the  right  artery  :  the 
descending  branch  runs,  in  th^  groove  on  the  anterior  surface 
between  the  ventricles,  to  the  apex,  to  anastomose  with  the 
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descending  branch  of  the  right ;  and  the  circular  branch  or  the 
continuation  of  the  artery  winds  to  the  back  of  the  heart,  in  the 
sulcus  between  the  divisions  of  the  left  side,  and  anastomoses 
with  the  similar  branch  from  the  right  coronary.    This  artery 
sends  down  muscular  branches  to  supply  the  lefx  ventricle,  and 
gives  others  to  the  lefl  auricle, 
coro-         There  is  but  one  coronary  vein  to  the  two  arteries  ;  its  radicles 
n^fy      commence  at  the  terminations  of  the  branches  of  the  arteries, 
and  unite  together,  forming  a  large  tube,  which  lies  in  the  sulcus 
separating  the  auricles  from  the  ventricles,  and  opens  into  the 
back  of  the  right  auricle,  to  the  leA  of  the  aperture  of  the  in- 
ferior cava. 
coro.         The  coronary  plexuses  of  nerves  are  two,  an  anterior  and  a 
pf/xuies.  posterior.     The  anterior  is  formed  by  descending  branches  from 
Ante-     the  superficial  cardiac  ganglion,  which  join  the  nerves  that  come 
"^'''      forwards,  from  the  deep  plexus,  between  the  pulmonary  artery 
and  the  aorta.     The  plexus  of  nerves  at  first  accompanies  the 
right  coronary  artery,  giving  filaments  to  the  right  auricle,  but 
the  filaments  afterwards  leave  it  to  be  distributed  to  the  sub- 
pMte-    stance  of  the  ventricle.   The  posterior  plexus,  derived  altogether 
'^°''      from  the  deep  cardiac  plexus,  is  found  witli  the  lefl  coronary 
artery ;  it  sends  branches  with  it  along  the  groove  in  front  of  the 
heart,  and  some  round  to  the  back,  witli  the  other  branch  of 
the  artery ;  these  are  supplied  to  the  left  ventricle  and  auricle. 
Diuec-       The  examination  of  the  cavities  of  the  heart  may  be  made  in 
^^'      the  course  which  the  blood  follows  in  traversing  them,  viz.  right 
auricle,  right  ventricle,  lefl  auricle,  and  lefl  ventricle.^     Open 
the  right  auricle  by  a  vertical  incision  from  the  entrance  of  the 
superior  cava  to  near  the  inferior,  and  about  half  an  inch  from 
its  free  margin ;  carry  another  into  the  auricula,  remove  the 
coagulated  blood,  and  raise  up  the  flaps  during  the  examination 
of  the  cavity. 
Rigii^         The  cavity  of  the  right  auricle^  which  serves  for  the  reception 
Auric  e.  ^^  ^^^  blood  from  the  system,  is  of  a  somewhat  conical  shape, 
compressed  before  and  behind,  the  base  of  the  cone  being  up- 
wards and  to  the  right  side,  forming  a  projection  between  the 
two  cavse,  and  the  apex  downwards  and  to  the  lefl,  at  its  junction 
with  the  right  ventricle.    The  anterior  part  or  wall  is  thin,  and 
is  occupied  by  the  auricula,  and  the  posterior  forms  the  septum 
auricularum,  for  tliis  cavity  lies  rather  in  front  of  the  lefl 
auricle ;  its  interior  presents  many  apertures,  but  the  surface  is 
not  very  irregular.    In  the  base  of  the  cone  are  the  openings 
of  the  two  venae  cavee  which  return  the  blood  to  the  auricle* 
and  in  the  apex  is  the  aperture  from  the  right  auricle  into  the 

*  This  is  to  be  done  whilst  the  heart  is  in  its  pontion  in  the  thorax ;  for 
the  remoTsl  of  it  destroys  the  anatomy  of  the  auricle^  and  the  nerves  aiut 
vessels  to  be  afterwards  dissected. 
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right  ventricle,  and  through  it  the  blood  passes  fi^om  the  cavity ; 
between  the  inferior  cava  and  the  opening  into  the  ventricle,  ^p^''. 
and  in  the  lower  part  of  the  auricle,  is  the  small  aperture  of  the  tSro)- 
coronary  vein,  which  is  guarded  by  a  thin  fold  of  the  lining  ^^^^ 
membrane — the  valve  of  Thebesius — which  prevents  the  regur-  vaiveof 
gitation  of  the  blood  from  the  cavity.     The  orifice  of  the  su-  2J^ 
perior  cava  is  directed  downwards  and  forwards  into  the  firont  of  Aper- 
the  auricley  and  is  not  provided  with  any  membranous  valve  \  |hcs!u  ' 
but  the  aperture  of  the  inferior  cava,  situated  in  the  lowest  part  ^^r 
of  the  auricle,  and  near  the  septum,  is  directed  inwards  and  and  o^  ' 
backwards,  and  its  orifice  is  marked  by  the  thin  remnant  of  the  ^or!"''^ 
Eustachian  valve  —  a  structure  Uiat  is  large  in  the  foetus,  and  Eubu- 
Serves  the  purpose  of  directing  the  current  of  blood,  brought  by  vafve. 
the  cava,  through  the  auricular  septum  into  the  left  auricle. 
This  valve  is  situated  in  front  of  the  inferior  cava,  one  surface 
looking  forwards,  the  other  backwards,  its  lower  margin,  convex, 
is  fixed  to  the  front  of  the  vein,  and  the  upper,  which  is  free, 
looks  to  the  cavity  ;  by  its  left  extremity,  it  is  connected  to  the 
annulus  or  rim   that  surrounds  the  depression   of   the   fossa 
ovalis  on  the  posterior  wall,  and  by  its  right,  it  joins  tlie  auricle 
on  the  other  side  of  the  vein  ;   the  free  margin  of  this  valve  is 
often  reticulated.     Between  the  two  cavae  the  cavity  is  dilated, 
and  the  wall  is  sometimes  slightly  thicker  in  this  spot,  giving 
rise  to  an  elevation  in  the  interior,  or  the  tuberculum  Loweri.  Tuber 
The  aperture  of  communication  between  the  auricle  and  ven«  lI>w^. 
tricle  will  be  seen,  in  examining  the  right  ventricle,  to  be  also 
provided  with  valves  to  prevent  regurgitation.     In  the  anterior 
boundary  or  wall  is  the  pouch  of  the  auricula^  and  near  it,   and  And- 
in  its  interior,  are  the  muaculi  pecUnaH  or  muscular  fibres  of  the  mui^u 
auricle,  which  cross  each  other,  project  into  the  cavity,  and  oc«  ^,^ 
casion  the  irregular  surface  of  this  part.     The  posterior  or  left 
boundary,  or  the  septum  auricular um,  is  marked  by  the  de- 
pression of  the  fossa  ovalis,  or  the  remains  of  an  aperture  ^>  ^^ 
the  foramen  ovale — by  which  the  right  and  left  auricles  com-^'*  *' 
municated  before  birth  ;  this  depression  is  situated  nearer  the 
inferior  than  the  superior  cava,  and  is  continuous  below  with  the 
cavity  of  this  vein ;  in  the  adult,  the  opening  is  closed  by  a  thin 
septum  which  is  often  perforated  by  one  or  more  apertures  in  its 
upper  part.    An  elevated  ring  of  muscular  fibre  —  the  annulus  of  Annu- 
Vieussens — surrounds  the  fossa,  except  below;  it  is  most  promi-*^* 
nent  above  and  to  the  inner  side,  and  is  joined,  below,  by  the 
left  extremity  of  the  Eustachian  valve.     On  this  part  of  the 
auricle,  between  the  fossa  ovalis  and  the  opening  of  the  superior 
cava,  are  many  small  apertures  which  are  supposed  to  be  the 
orifices  of  small  veins,  and  are  named  foramina  Thebesiu    In  Fora. 
the  adult,  the  blood,  received  into  this  cavity  by  the  veins,  isThebc. 
passed  into  the  right  ventricle  by  the  aperture  into  it,  or  the  right  "^ 
auriciilo-ventricular  opening,  but,  in  the  foetus,  there  are  two 
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distinct  currents  crossing  in  the  auricle :-— cue,  of  pure  blood, 
from  the  inferior  cava*  which  is  directed,  by  means  of  the  chan- 
nel formed,  at  this  period,  by  the  hollowing  out  of  the  septum  and 
the  extent  upwards  of  the  Eustachian  valve,  into  the  lefl  auricle 
by  the  foramen  ovale ;  the  other  current  of  impure  blood  is 
brought  by  the  superior  cava  from  the  head  and  neck,  and  upper 
extremities,  descends  in  front  of  the  descending  one,  and  enters 
the  right  ventricle  by  the  right  auriculo-ventricular  aperture. 
DiiMc-       Take  hold  of  the  right  ventricle,  and  make  an  incision  along 
^^*      both  its  anterior  and  posterior  surface,  near  the  septum  between 
it  and  the  other  ventricle,  but  do  not  extend  them  through  the 
partition  between  it  and  the  auricle  of  the  same  side ;  raise  the 
Y-shaped  flap  that  is  formed,  and  elevate  the  apex  of  the  heart 
so  as  to  look  into  the  cavity  from  below. 
vStri-       ^^®  cavitt/  of  the  right  ventricle  is  of  a  conical  or  triangular 
de.    '  form.    The  apex  below  reaches  to  the  right  border  of  the  heart, 
but  does  not  extend  to  the  apex  which  belongs  to  the  lefl  ven- 
tricle and  fibres  of  the  septum ;  the  base,  situated  above  and 
looking  towards  the  right,  is  sloped  off  obliquely  downwards,  and 
to  this  side,  and  is  perforated  by  two  apertures,  the  one  to  the 
right  is  the  right  auriculo-ventricular,  and  the  one  to  tlie  left, 
situated  much  higher,  is  the  mouth  of  the  pulmonary  artery. 
The  anterior  and  right  wall  of  the  ventricle  is  thin,  and  forms 
the  greater  portion  of  the  anterior  surface  of  the  heart,  and  the 
posterior  and  left,  or  the  septum  ventriculorum,  is  thick,  and 
separates  this  cavity  from  the  left  ventricle.     The  inner  surface 
IS  very  irregular,  in  consequence  of  the  projections  of  the  mus- 
coium^  Cttlar  fibres  or  camea  eolumtuB^  which  cross  each  other  in  differ- 
n»-       ent  directions,  and  leave  intervals  between^  the  elevations ;  the 
greatest  number  of  these  prominences  are  found  on  the  anterior 
wall  and  lower  part  of  the  septum,  but  near  the  aperture  of  the 
pulmonary  artery  the  surface  of  the  cavity  is  smooth.     Tliere 
are  three  kinds  of  the  carneae  columnse  found  in  the  ventricles ; 
one  set  is  prominent  in  the  cavity,  without  being  separate  from 
the  wall,  these  are  therefore  attached  in  their  whole  length,  and 
are  seen  for  the  most  part  on  the  septum;  the  second  set^ 
smaller  than  these,  form  flat  bands  which  are  free  in  the  centre, 
and  are  attached  to  the  wall  of  the  cavity,  chiefly  to  the  anterior, 
by  the  two  extremities ;  and  the  third  set,  much  the  largest, 
united  to  the  wall  of  the  ventricle  by  one  extremity  only,  pro- 
ject into  the  cavity,  forming  almost  separate  muscles,  and  end 
in  a  rounded  or  bind  extremity,  to  which  are  attached  the  chordie 
tendineae  of  the  valves  of  the  auricular  opening ;  these  are 
K^B^^     sometimes  called  the  muscles  of  the  heart.    The  right  auricuh" 
cuto.*     ventricular  opening  is  situated  in  the  base  of  the  ventricle,  to  the 
JStor*"    right  of  that  for  the  artery,  or  next  the  circumference  of  the  heart ; 
^n-    it  is  larger  than  the  orifice  of  the  artery,  and  is  oval  in  figure ;  the 
*'       line  of  separation  between  the  auricle  and  ventricle  is  marked  by  a 
white  fibrous  band  which  surrounds  it,  and  determines  its  form ; 
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guarding  the  aperture,  to  prevent  the  reflux  of  the  blood  into 
the  right  auricle,  is  a  membranous  valve  which  projects  into  the 
cavity  of  the  ventricle,  is  serrated  or  divided  into  points  at  its 
lower  margin,  and  to  these  are  attached  small  tendinous  cords — 
the  ehordatendinea — to  unite  it  to  thecamete  columnse  or  muscles  chord* 
of  the  ventricle.     It  is  constituted  bj  a  fibrous  structure,  de-  nee.** 
rived  from  the  circumference  of  the  opening,  which  is  covered 
by  the  thin  lining  membrane  of  the  heart;  and  from  the  division 
of  its  lower  margin  into  three  points  or  portions,  it  is  named 
tricuspid^  but  these  divisions  do  not  extend  its  whole  depth.  Tricus- 
The  anterior  portion  of  the  valve  corresponds  to  the  anterior  ^'£ve. 
wall  of  the  ventricle,  and  is  fixed,  by  its  tendinous  cords,  to  the 
camete  columnas  situated  on  this  part ;  the  posterior,  very  short, 
joins  by  its  tendinous  processes,  the  septum  of  the  ventricles  on 
which  it  is  placed ;  and  the  left  portion,  the  largest  and  most 
moveable,  is  situated  between  the  apertures  of  the  auricle  and 
the  artery ;  its  borders  look  forwards  and  backwards,  the  anterior 
being  connected  to  one  of  the  cameae  columnse  on  the  front  or 
moveable  part  of  the  ventricle,  and  the  posterior  to  the  upper 
part  of  the  septum  :  the  tendinous  cords  of  attachment  are 
united  to  its  borders.     When  this  valve  is  raised  by  the  blood, 
it  closes  the  'aperture  during  the  contraction  of  the  ventricle, 
and  opposes  the  regurgitation  into  the  auricle ;  whilst  the  chordae 
tendinesB  arrest  the  protrusion  of  the  valve,  by  the  blood,  into 
the  same  cavitv.     Tlie  aperture  of  the  puimonary  artery  will  be  opening 
teen  by  extending  the  anterior  incision  into  it ;  it  is  situated  to  puimo- 
the  lefl  of  the  auriculo-ventricular  opening,  and  much  higher  nary 
than  it,  close  to  the  septum  of  the  ventricles,  and  in  front  of  the  *'*^^' 
orifice  of  the  aorta,  and  it  is  separated  from  the  muscular  sub- 
stance of  the  heart  by  a  fibrous  band  which  surrounds  it ;  it  is 
also  provided  with  three  small  semilunar  or  sigmoid  vaives,  which  semi- 
are  attached,  by  one  margin  that  is  convex,  to  the  circumference  ylH^'^ 
of  the  aperture,  and  by  the  other,  which  is  free,  they  are  di« 
rected  to  the  centre  of  the  artery*     Each  valve  is  convex  down- 
wards to  the  ventricle  and  concave  to  the  artery,  and  is  applied 
to  the  coat  of  this  vessel  so  as  to  resemble,  in  form,  a  swallow's 
nest ;  each  is  thin  and  transparent,  contains  some  fibrous  mem- 
brane in  its  interior,  and  is  covered  by  the  lining  membrane  of 
the  arteries ;   in  the  centre  of  the  free  border  is  a  thickening 
and  slight  projection, —  the  corpus  arantH,-^  better  seen  in  the  corpui 
aorta.     Whilst  the  blood  is  passing  from  the  ventricle  to  the  ^r"*'^*- 
lungs,  the  valves  are  placed  against  the  sides  of  the  artery,  but 
when  the  elasticity  of  the  vessel  acts  on  the  blood,  they  are 
thrown  down,  touch  each  other  in  the  centre  of  the  artery,  and 
stop  the  course  of  the  blood  towards  the  ventricle. 

The  pulmonary  artery^  a  short  thick  trunk,  conveys  the  blood  Puimo- 
from  the  right  side  of  the  heart  to  the  lungs ;  it  commences  in  ^ 
the  right  ventricle  and  extends  upwards  and  to  the  lefl  side  for     *^* 
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-alx^ut  one  inch  dnd  a  half,  enclosed  in  the  pericardiuiti,  and  when 
it  has  passed  beyond  the  aorta  it  gives  a  branch  to  the  right 
lung — the  right  pulmonary  artery;  and  the  trunk  then  divides 
into  the  lefl  pulmonary,  to  supply  the  left  lung^  and  the  ductus 
arteriosus,  which  is  now  an  obliterated  cord,  and  connects  this 
vessel  to  the  arch  of  the  aorta.  The  trunk  of  the  artery  is  con- 
nected to  the  heart,  externally,  by  the  pericardium,  internally, 
by  the  lining  membrane  of  the  vessel  and  heart,  and  between 
these  by  the  middle  coat  of  the  artery,  which  presents,  below, 
three  convex  portions,  to  which  are  attached  librous  processes 
from  the  fibrous  zone  that  surrounds  the  opening  into  the  vessel; 
in  its  course  it  is  contained  in  the  pericardium,  it  lies  on  the 
.aorta,  and  on  each  side  of  it  is  the  coronary  artery  and  auricula. 
This  vessel  conveys  dark  or  impure  blood  to  the  lungs,  and  is 
the  only  exception^  in  the  body,  to  the  general  law  of  arteries 
containing  red  or  pure  blood.  In  the  foetus  the  ductus  arteri- 
osus, which  is  now  an  obliterated  tube«  is  the  continuation  of  the 
pulmonary  artery,  is  larger  than  either  of  the  branches  to  the 
lungs,  and  joins  the  concavity  of  the  arch  of  the  aorta,  rather 
•beyond  the  origin  of  the  left  subclavian  artery  from  its  convexity. 
.Its  use  at  that  period  is  to  convey  the  blood  of  the  pulmonary 
.artery  into  the  aorta,  below  the  origin  of  tlie  vessels  for  the  head 
■and  neck  and  upper  extremities,  in  order  that  it  may  pass  to  the 
placenta  by  the  hypogastric  arteries,  because  the  lungs,  which 
are  not  readily  permeated  by  blood,  do  not  perform  for  the 
fcetus  the  process  of  purification;  but,  after  birth,  when  the 
function  of  the  lungs  is  established,  the  current  of  the  blood  is 
directed  into  its  new  channel  by  the  pulmonary  arteries,  the  ductus 
.arteriosus  is  gradually  obliterated,  and  the  only  remains  of  it  in 
the  adult  is  a  fibrous  cord.  The  right  branch  of  the  pulmonary 
artery,  longer  than  the  other,  crosses  through  the  arch  of  thie 
aorta,  and  divides,  at  the  lung,  into  its  branches  of  distribution; 
the  left  branchj  very  short,  runs  almost  transversely  outwards  tp 
the  lung,  in  front  of  the  aorta  and  lefl  bronchus,  and  in  this  on. 
•gan  divides  into  branches.  The  special  anatomy  of  these  vessels 
js  seen  with  the  root  of  the  lung. 

To  expose  the  cavity  of  the  lefl  auricle,  raise  the  apex  of 
the  heart,  make  a  transverse  incision  into  it  from  the  veins  of 
one  side  to  those  of  the  other,  and  another  forwards  into  the 
auricula. 

The  cavity  of  the  Uft  auricle  is  smaller  than  the  right,  its  walls 
are  Uiicker,  and  it  performs,  for  the  lefl  side  of  the  heart,  the 
same  office  that  the  right  does  for  the  other,  since  it  receives 
the  blood  by  the  pulmonary  veins,  and  passes  it  into  the  ventri- 
cle ;  but  the. blood  instead  of  being  dark-coloured  is  of  a  florid 
hue.  Its  shape  is  irregularly  conical,  the  base,  or  wider  part  to 
the  spine,  receives  the  openings  of  the  pulmonary  v^ins,  two  on 
each  side,  and  the  apex,  directed  downwards  and .  forward^  tp 
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die  ventricle,  presents  the  left  auriculo-ventricular  aperture ;  the 
last  orifice,  only,  has  valves.     On  the  anterior  wall  is  the' pouch 
of  the  aurictUa,  and  the  aperture  to  it  is  narrower  than  on  the  Auri- 
right  side ;  in  the  interior  of  the  auricula,  as  well  as  around  its  ^"^ 
carcumference,  are  tlie  museuli  pectinaiiy  but  they  are  not  so  Mufcuu 
well  marked  as  in  the  right  auricle.    In  the  septum  between  ^]' 
this  auricle  and  the  right  is  a  superficial  fossa,  —  the  remains  lUmtAnt 
of  the  foramen  ovale,  —  but  it  is  considerably  above  the  depres-  p^^jjf 
aion  in  the  right  auricle,  since  the  foramen  of  communication  is  men 
an  oblique  canal  in  the  septum,  instead  of  a  mere  aperture  ;  and  ^'"^^' 
through  it,  in  the  foetus,  the  pure  blood  was  transmitted  from 
the  right  to  the  left  side  of  the  heart :  this  is  obliterated  after 
birth. 

The  left  ventricle  may  be  opened  by  an  incision,  near  the  sep-  Diiscc- 
turn,  along  its  anterior  as  well  as  its  posterior  surface,  by  which  *^®°* 
a  y« shaped  flap  will  be  formed  similar  to  that  of  the  right  side : 
raise  the  heart  to  see  its  interior. 

The  cavity  of  the  left  ventricle  is  also  conical,  the  apex  is  below  ^|^ 
and  ^rms  the  apex  of  the  heart,  and  the  base,  above,  is  sloped  cie. 
slightly  downwards  from  right  to  left,  or  in  a  direction  the  op« 
posite  to  that  of  the  other  side ;  and  in  it  are  the  openings  of 
the  aorta  and  left  auricle.     The  walls  are  much  thicker  than  in 
the  right  ventricle,  the  inner  surface  is  less  irregular,  and  it  is 
smooth  near  the  opening  of  the  aorta.     There  are  three  sets  of 
the  cornea  columme  ;  but  those  which  are  free  by  one  extremity  carneas 
in  the  ventricle,  and  receive  the  chorda  tendinea^  but  attached  nc!"""* 
by  the  other  to  the  wall,  constituting  the  muscles  of  the  heart, 
are  larger  in  this  ventricle  than  in  the  right,  and  are  only  three 
in  number.     The  l^  auHcuh-ventrictdar  opening^  smaller  than  Left  au. 
the  right  one,  and  longest  in  the  transverse  direction,  is  situated  "entril 
tp  the  left  of  the  orifice  of  the  aorta,  but  so  close  to  it,  that  only  ^^^ 
a  thin  fibrous  band,  which  gives  attachment  to  the  valve,  is  placed  ing.  * 
between  them ;   it  is  also  provided  with  a  membranous  valve 
which  projects  into  the  cavity  of  the  ventricle,  is  attached  in  the 
same  manner  to  a  fibrous  ring  surrounding  the  aperture,  but  it 
difiers  from  the  right  in  being  stronger,  and  of  greater  length, 
in  having  firmer  and  more  numerous  chordae  tendineaa,  and 
in  being  divided  into  two  instead  of  three  portions ;   and  from 
Its  supposed  resemblance  to  a  mitre,  it  has  been  named  mitral  MHrai 
valve.      The  margins  of  its  portions  are  directed  forwards  and 
backwards,  and  the  chorda  tendinea  are  connected  to  them ;  chords 
and  the  valve  is  attached  in  front,  by  the  tendinous  cords,  to  neaf/' 
onlv  one  columna  carnea,  but,  behind,  to  two.    The  right  di- 
vision of  the  valve,  or  that  placed  between  the  openings  of  the 
aorta  and  the  auricle,  is  larger  and  looser  than  the  other,  and, 
at  its  attachment  above,  is  connected  to  the  adherent  border  of 
one  of  the  sigmoid  valves  of  the  aorta,  which  alone  intervenes 
between  the  two  apertures  in  the  base ;  the  use  and  action  of 
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Opening  this  valve  are  altogether  similar  to  the  right  or  tricuspid.     The 

Aortl    opening  of  the  aorta^  to  the  right  of  the  auriculo-ventriculary 

and  higher  than  it,  lies  close  to  the  septum,  whilst  the  auricular. 

aperture  is  nearer  the  circumference  of  the  heart*     It  may  be 

seen  by  slitting  up  the  side  of  the  vessel  without  dividing  the 

pulmonary  artery ;  it  is  larger  than  the  pulmonary  artery,  is 

situated  close  beneath  it,  and  is  also  connected  to  the  ventricle 

ulnar'     ^3^  ^^'^  samc  means.    In  the  interior  are  tliree  semilunar  or  siff-' 

Valves,   moid  valves,  larger  and  stronger  than  in  the  pulmonary  artery, 

but  they  have  the  same  structure^  attachments,  and  functions : 

Corpus   the  corptts  arantii  is  better  marked  in  these  valves ;  on  the  outer 

side  of  each,  the  aorta  is  dilated  into  a  small  pouch  which  is 

Sinus  of  called  the  sinus  of  Valsalva^     Above  the  free  margins  of  two 

Aplerl^"^  of  the  valves  are  the  apertures  of  the  coronary  arteries,  and  these 

turesof  are  situated  so  high  that,  when  the  valves  are  thrown  back 

rona^y*  against  the  wall  of  the  artery  by  Uie  blood  passing  into  it,  they 

Arteries,  are  not  closcd  by  the  membranous  folds. 

Position      The  openings  into  each  ventricle  have  been  now  seen  to  be 
Aper^.     ^^o>  oi^e  ^rom  its  corresponding  auricle,  and  one  into  its  artery ; 
tures  of  the  aperture  of  the  artery  is  close  to  the  septum,  and  higher 
Heart,    than  the  auricular  opening  which  is  situated  near  the  outer  part 
of  the  heart ;  so  that  the  different  apertures  would  have  tbic 
relation  to  each  other,  from  the  right  side  of  the  heart  to  the 
lefl:    right    auriculo-ventricular  opening,    pulmonary  artery^ 
aorta,  and  led  auriculo-ventricular  aperture ;  but,  as,  m  the  na- 
tural position,  the  auricles  are  posterior  to  the  ventricles,  their 
apertures  must  be  behind  those  of  the  arteries  which  issue  from 
tlie  centre  and  fore  parts  of  the  ventricles.    The  orifices  of  the 
arteries  are  separated  only  by  the  partition  between  the  ventri- 
cles, since,  originally,  they  constituted  but  one  tube  which  has 
been  subsequently  divided  into  two  by  the  septum ;  tlie  opening 
of  the  pulmonary  artery  is  in  front  of  the  aorta. 

If  the  dissector  should  wish  to  study  the  fibres,  wliich  are. 
destroyed  in  this  heart,  let  him  procure  the  heart  of  an  ox  or  a 
sheep. 
Aich  of  The  aorta,  or  great  artery  by  which  the  blood  is  conveyed 
Aorta,  ^''o™  ^^^  heart  to  the  different  parts  of  the  body,  forms  an  arch 
in  the  first  part  of  its  course,  from  which  the  vessek  for  the  head 
and  neck  are  given  off,  and  this  portion  of  it  is  to  be  now  txi* 
amined.  The  aorta  commences  at  the  right  side  of  the  left 
ventricle,  beneath  the  pulmonary  artery,  and  opposite  the  junc- 
tion of  the  cartilage  of  the  fourth  rib  of  the  left  side  to  the 
sternum;  the  artery  then  ascends,  to  the  right,  behind  the 
sternum,  as  high  as  the  upper  border  of  the  cartilage  of  the 
second  rib  of  this  side ;  it  now  turns  almost  horizontally  backr. 
wards,  and  to  the  left,  to  reach  the  left  side  of  the  body  of  the 
second  dorsal  vertebra,  and  finally  descends,  vertically^  to  the  left 
side  of  the  body  of  the  third  dorsal  vertebray  forming  thus  the 


DISSECTION  OF  THE  THORAX.  S43 

arch  of  the  aorta.    The^rs^  or  <ucending  porHon  of  the  arch,  Fint. 
which  reaches  as  high  as  the  second  rib,  is  contained  nearly  <^^* 
altogether  in  the  pericardium,  and  is  covered,  at  first,  by  the 
pulmonary  artery,  but  as  these  vessels  diverge  to  different  sides, 
the  aorta  is  soon  uncovered;  above  this,  the  artery  lies  behind 
the  sternum,  and,  near  its  termination,  the  brachio-cephalic  vein 
of  the  left  side  crosses  it.     On  the  right  side  is  situated  the  de- 
scending cava,  on  the  left  the  pulmonary  artery,  and  behind  it  is 
placed  the  right  division  of  this  vessel.     This  portion  of  the 
arch  is  oftentimes  dilated,  when  it  is  named  the  great  sinus  of 
the  aorta :  it  gives  off  the  two  coronary  arteries.    The  second  or  second 
transverse  part  passes  behind  the  sternum  to  the  body  of  the  ^^' 
second  dorsal  vertebra,  and  is  crossed  by  the  phrenic   and 
pneumo-gastric  nerves,  and  the  superficial  cardiac  of  the  left 
side ;  it  lies  on  the  trachea,  above  its  bifurcation,  as  well  as  on 
the  oesophagus,  thoracic  duct,  and  recurrent  n^rve  of  the  left 
pneumo-gastric.     From  the  upper  border  arise  the  three  large 
vessels  for  the  supply  of  the  head  and  neck ;  the  brachio-cephalici 
the  largest,  to  the  right,  the  left  subclavian  to  the  left,  and  be* 
tween  them  the  left  carotid :  to  the  concavity  of  this  portion, 
near  its  termination,  the  ductus  arteriosus  is  attached.    The  Third 
third  or  descending  part,  which  terminates  the  arch  at  the  lower  ^^' 
border  of  the  body  of  the  third  dorsal  vertebra,  is  very  short,  it 
lies  between  the  vertebra  and  pleura,  and  is  in  contact  with  the 
oesophagus  and  thoracic  duct,  on  its  right  side.   In  the  concavity 
which  the  arch  forms,  are  contained  the  left  auricle  of  the  heart, 
and  root  of  tlie  left  lung,  and  deeper  than  this,  as  seen  in  the 
posterior  mediastinum,  the  oesophagus  and  thoracic  duct,  with  a 
mass  of  conglobate  bronchial  glands ;  and,  passing  through  the 
arch,  are  the  recurrent  nerve,  the  right  branch  of  the  pulmonary 
artery  to  the  right  lung,  and  behind  this  the  left  division  of  the 
trachea.    The  branches  that  usually  arise  firom  the  arch  of  the  Branch- 
aorta  are  the  two  coronary,  and  the  three  arteries  from  the  ^' ' 
transverse  part;    but  the  number  of   its  branches  may  vary 
in  consequence  of  the  left  vertebral  artery  arising  from  it  be- 
tween the  left  carotid  and  left  subclavian ;  or  the  right  sub- 
clavian may  arise,  as  a  separate  trunk,  from  the  left  side  of  the 
arch^  in  which  case  it  will  have  to  cross  the  spine>  either  before 
or  behind  the  cesophagus,  to  reach  the  right  side  of  the  neck. 
The  two  coronary  arteries  have  been  dissected. 

The  braeMthcetpkaUc  artery,  the  roost  anterior,  and  largest  o^^^^l^ 
the  branches  from  the  transverse  part  of  the  arch,  is  a  thick  Artery, 
trunk,  about  one  inch  and  a  half  in  length,  which  ascends  to  the 
right  side,  and  divides,  opposite  the  right  sterno<K:lavicular  arti- 
cnilatidn^  into  right  carotid  and  right  subclavian  arteries.    In  this 
extent  it  is  covered  by  the  first  piece  of  the  sternum,  and  origins  . 
€if  thesfeerno^hyoid  and  stemo- thyroid  musdes,  and  by  the  left 
bmcbioHoepiudsc  vein  which  crosses  it|  below,  to  join  .the  Tight 
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brachio-cephalic  in  the  superior  cava.    The  artery  at  first  lies 
on  the  trachea,  but  as  it  ascends  it  lies  to  the  right  side  of  that 
tube,  and  is  placed  over  the  longus  coHi  muscle,  though  separated 
from  it  by  a  cellular  interval ;  on  the  right  side,  is  the  right 
brachio-cephalic  vein  and  phrenic  nerve,  and  on  the  led  the 
trachea  ;  and  the  cardiac  nerves  of  the  right  side  descend  in  re* 
lation  with  this  artery.     The  point  in  the  neck  to  which  the 
vessel  reaches,  before  dividing,  is  very  variable  in  different  indi- 
viduals ;  no  collateral  artery  arises  from  the  brachio-cephalic,  as 
a  constant  occurrence,  but  there  is  oftentimes  found  a  small 
Middle   branch — the  middle  thyroid  artery — for  the  thyr  nd  body.     Its 
Thyroid,  terminal  branches  are  seen  in  the  dissection  of  the  neck. 
Leftca.       The  left  carotid  artery ^  arising  from  the  arch  of  the  aorta» 
the  TiTo.  ^^^^Ist  the  right  comes  from  the  brachio-cephalic  trunk  opposite 
rax.       the  stemo-clavicular  articulation,  is  longer  than  that  of  the  right 
side  by  the  portion  which  intervenes  between  the  arcli  and  sterno- 
clavicular articulation,  and  it  has  different  relations  up  to  this 
point,  but  afterwards  both  have  the  same  in  the  neck.  The  artery 
ascends,  obliquely,  to  the  left  stemo-clavicular  articulation,  being 
crossed  by  the  left  brachio-cephalic  vein,  and  situated  behind  the 
sterno-hyoid  and  thyroid  muscles,  the  first  piece  of  the  sternum, 
and  the  remains  of  the  thymus  gland ;  it  lies  on  the  trachea,  but 
as  it  ascends  it  passes  to  its  left  side,  and  is  placed  over  the 
oesophagus  which  bends  to  the  left  side  of  the  neck)  and  over 
the  thoracic  duct  and  vertebral  artery.     To  the  outer  side  is 
^e  pneumo-gastric  nerve  which  lies  between  it  and  the  left 
subclavian,  with  one  or  more  cardiac  nerves ;  and  to  the  inner, 
the  trachea  which  projects  more,  near  the  sternum. 
I'C^  The  left  subclavian  artery  arises  from  the  arch  of  the  aorta 

▼Ian  in'  opposite  the  second  dorsal  vertebra,  but  the  right  springs  from 
^  Tho-  the  brachio-cephalic,  opposite  the  stemo-clavicular  articulation^ 
and  it  roust  therefore  differ  from  the  right  subclavian  in  its  course 
to  the  first  rib,  in  length,  direction,  and  relations.  This  part  of 
the  vessel  extends  from  the  arch,  to  the  margin  of  the  first  rib, 
ascends  almost  vertically  from  the  chest,  being  closely  enveloped 
by  the  left  lamina  of  .the  pleura,  which  enters  into  the  mediasti- 
num, and  separates  it  from  the  lung ;  but  it  is  too  deep  in  the 
chest  to  have  any  relation  to  the  sternum  and  the  muscles  which 
arise  from  this  bone,  and  it  is  posterior  to  the  left  brachio-cephalic 
vein.  The  artery  lies  on  the  trachea  and  recurrent  nerve,  then 
on  tlie  oesophagus  which  projects  to  the  left  of  the  trachea,  on 
the  thoracic  duct  which  crosses  beneath  it,  and  is  placed,  higher 
in  the  neck,  between  the  carotid  and  subclavian  arteries,  and 
above  this  it  is  situated  over  the  body  of  the  first  dorsal  vertebra, 
but  at  some  distance  from  it,  and  rests  on  the  last  cervical  gan- 
glion of  the  sympathetic ;  to  the  inner  side  is  the  trachea,  and 
die  oesophagus  and  thoracic  duct,  above  where  they  are  crossed 
by  the  vessel,  together  with  the  pneumo-gastric  and  mrdiftR 
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nenresy  and  the  lefl  carotid  artery,  which  are  parallel  but  more 
anterior  than  it ;  and  to  its  outer  Bide  is  the  pleura  and  the  lung. 

The  braehiO'eephcUic  veins  are  two  in  number,  a  right  and  a  left,  Brachio. 
and  each  is  formed  behind  the  sternal  extremity  of  the  clavicle,  y^j^ 
by  the  union  of  the  subclavian  and  internal  jugular  veins.     The 
right  veiny  about  one  inch  and  a  half  long,  descends,  vertically,  Right. 
on  the  right  side  of  the  brachio- cephalic  artery,  as  low  as  to  the 
arch  of  the  aorta,  and  ends  by  joining  the  lefl  in  the  superior 
or  descending  cava.      It  is  in  contact  with  the  pleura,  and  is 
crossed,  near  the  upper  aperture  of  the  chest,  by  the  internal 
mammary   artery  which  passes   forwards    to  the  side  of  the 
sternum ;  along  its  outer  side  is  the  phrenic  nerve,  and  beneath 
h  are   the   pneumo-gastric   and   cardiac  nerves.     This   trunk  Branch.* 
receives  the  vertebral  and  deep  cervical  veins,  and  sometimes  ^' 
the  internal  mammary,  and  inflerior  thyroid  of  this  side.     The 
left  vein  is  much  longer  than  the  right,  and  is  directed  obliquely  lca. 
downwards  and  inwards  to  its  junction  with  it.    It  crosses  be. 
hind  the  thymus  gland^  the  sternum,  and  the  muscles  attached 
to  it ;  and  is  crossed  by  the  internal  mammary  of  this  side ;  it 
lies  upon  the  three  large  arteries  that  ascend  to  the  head,  as 
well  as  on  the  pneumo-gastric,  phrenic,  and  cardiac  nerves,  that 
appear  beneath  its  lower  border.     This  vein  is  joined  by  the  Branch- 
Tertebral,  deep  cervical,  inferior  thyroid,  and  the  internal  mam-  «>• 
mary  of  this  side ;  in  addition  to  this,  by  some  phrenic,  thymic, 
and  pericardiac  veins,  from  the  space  containing  the  pericardium 
and  heart,  and  sometimes  by  the  superior  intercostal,  which  re- 
ceives tlie  lefl  bronchial,  and  crosses  the  arch  of  the  aorta  to 
open  into  it. 

The  superior  or  descending  cavoy  resulting  from  the  union  of  superior 
the  two  brachio-cephalic  trunks,  is  the  vein  by  which  the  blood  ^*^** 
IB  returned  from  die  upper  parts  of  the  body  to  the  heart.     It 
commences  at  the  highest  point  of  the  arch  of  the  aorta,  or  op- 
posite the  cartilage  of  the  second  rib  of  the  right  side,  then 
descends  slightly  backwards,  perforates  the  pericardium,  and 
opens  into  tlie  upper  part  of  the  right  auricle.     As  the  vein  is 
contained,  with  the  other  large  vessels,  in  the  space  between  the 
layers  of  the  pleura  forming  the  mediastinum,  it  is  in  contact 
externally  with  the  pleura  which  separates  it  from  the  lung, 
and  with  the  phrenic  nerve  that  lies  along  it,  internally  with 
the   ascending  aorta ;  in  front  of  it  are  the  remains  of   the 
thymus  gland,  and  the  wall  of  the  thorax  ;  and,  behind,  is  the 
right  branch  of  the  pulmonary  artery.    It  is  joined  by  the  Branch. 
azygos  vein  when  about  to  perforate  the  pericardium,  and,  often,  ^ 
at  its  commencement,  by  the  right  inferior  thyroid  and  internal 
mammary  veins,  as  well  as  by  some  small  mediastinal  branches. 
.   The  phrenic  nerve^  one  of  the  lai^e  nerves  crossing  the  arch  phrenic 
of  the  aorta,  is  one  of  the  deep  branches  of  the  cervical  plexus,  ^®'^**- 
and  extends  to  the  diaphragm:   it  has  been  called  internal 
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Right,  respiratory  nerve.  The  right  phrenic  enters  the  upper  aperture 
of  the  thorax  behind  the  subclavian  vein,  and  in  front  of  the 
internal  mammary  artery  which  it  crosses ;  it  then  descends  on 
the  right  side  of  the  right  brachio-cephalic  vein  and  superior 
cava  to  the  pericardium^  along  which  it  continues  to  the  dia- 
Left.  *;  phragm,  anterior  to  the  root  of  the  lung.  The  l^  nerve  has  the 
same  relation  to  the  subclavian  vein,  and  internal  mammary 
artery,  as  it  enters  the  chest ;  it  descends  on  the  outer  side  of 
the  lefl  carotid  artery,  and  over  the  lefl  pneumo-gastric,  to  the 
arch  of  the  aorta,  crosses  the  arch  to  the  right  of  the  superficial 
cardiac  nerve  and  the  pneumo-gastric,  and  passes  over  the 
trunk  of  the  pulmonary  artery  to  reach  the  pericardium  and  the 
diaphragm;  but  it  is  remarkable  in  turning  round  the  heart 
which  is  directed  to  this  side,  and  thus  this  nerve  is  longer 
than  the  right ;  each  is  accompanied  by  the  phrenic  artery,  a 
branch  of  the  internal  mammary.  This  nerve  does  not  give 
off  its  branches  till  it  approaches  the  diaphragm,  though  it  is 
oflen  joined,  in  the  upper  part  of  the  thorax,  by  a  small  branch 
from  the  fifth  and  sixth  nerves  of  the  brachial  plexus ;  near  the 
diaphragm  it  divides  into  its  final  branches  of  distribution :  some 
of  these  run,  for  a  short  distance,  between  the  pleura  and  the 
diaphragm  before  perforating  the  muscle,  but  they  all  finally 
pass  through  it,  supply  the  muscle,  and  join  on  the  under  surface 
with  filaments  of  the  sympathetic. 
Internal  The  portion  of  the  internal  mammary  artery  that  lies  by  the 
^^™'  side  of  the  sternum  was  dissected  from  the  outside,  but  the  part 
Artery,  of  the  artery  that  intervenes  between  its  entrance  through  the 
upper  aperture  and  the  sternum,  which  was  not  then  examined, 
is  now  exposed.  The  internal  mammary ^  at  its  entrance  into  the 
thorax,  is  behind  the  first  rib,  and  external  to  the  brachio-cephalic 
vein,  but  as  it  runs  obliquely  inwards,  round  the  upper  aperture, 
to  reach  the  sternum,  it  lies  along  this  bone,  and  crosses,  on 
the  right  side,  the  phrenic  nerve  and  brachio-cephalic  vein,  and 
on  the  left,  the  brachio-cephalic  vein  of  this  side,  the  phrenio 
and  pneumo-gastric  nerves,  and  the  left  carotid  artery:  the 
artery  now  changes  its  direction,  runs  vertically  downwards 
by  the  side  of  the  sternum,  and  so  reaches  the  wall  of  the  ab* 
domen. 
Comet  '  The  chief  branch  from  this  portion  of  the  art^y  is  theooMMf 
^7J.*  fiervi  phreniciy  which  arises  from  its  upper  part,  and  descends 
nici  with  the  phrenic  nerve,  between  the  pleura  and  pericardhun^  to 
be  distributed  to  the  diaphragm.  This  artery  is  rarely  injected 
down  to  the  diaphragm. 
Diuee*  The  pneumo-gastric  nerve,  on  the  right  skie,  is  seen  passing. 
*'°°*  over  the  side  of  the  trachea  to  reach  the  posterior  part  of  the 
root  of  the  lung,  and  to  expose  the  plexus  it  forms  here^ 
as  well  as  some  filaments  to  the  front  of  the  root,  remove, 
the  pleura  and  c^Unlar  membrane ;  and  seek  sobm  umU  filft* 
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ments  of  the  sympathetic,  that  come  from  the  ganglia  by  the 
side  of  the  spine  to  the  plexus  ;  its  further  course  on  the 
oesophagus,  in  the  space  of  the  posterior  mediastinum^  will  be 
brouglit  into  view  by  removing  the  pleura  of  the  right  side, 
when  this  lung  is  raised  from  its  position  by  the  side  of  the 
spine.  After  the  left  has  crossed  the  aorta,  it  gives  more  fila- 
ments to  tlie  anterior  pulmonary  plexus,  forms  its  posterior  in  the 
same  manner,  and  can  be  followed  on  the  oesophagus  by  raising 
the  left  lung,  and  taking  away  the  pleura  and  pericardium  that 
conceal  it. 

The  pneunuhpastric  nerve^  one  of  the  three  portions  of  the  Pneu- 
eighth  cranial  nerve,  passes  tlirough  the  thorax  in  its  course  S|^'^' 
from  the  neck  to  the  abdomen,  ana,  like  the  phrenic,  it  differs  Nerve. 
in  its  course  and  relations  on  the  two  sides.  The  right  nerve  mght 
enters  the  thorax  between  the  subclavian  vein  and  artery,  passes 
obliquely  downwards  and  backwards  over  the  side  of  the  trachea^ 
but  posterior  to  the  brachio*cephalic  vein  and  phrenic  nerve,  to 
reach  tlie  interval  between  the  trachea  and  oesophagus;  the 
nerve  then  descends  behind  the  root  of  the  lung,  expands  and 
forms,  by  division  into  bundles  of  fibres,  the  posterior  pulmonary 
plexus*  From  the  lower  part  of  the  plexus  two  large  branches 
issue ;  they  run  along  the  right  side  of  the  oesophagus,  unite  to 
form  the  continuation  of  the  nerve,  which  descends  behind  the 
oesophagus,  sending  branches  around  this  tube  to  unite  with  those 
of  the  left  in  the  plexus  gul»,  and  passes  with  it,  through  the 
diaphragm,  to  be  distributed  to  the  posterior  surface  of  the  sto- 
mach. In  its  course  through  the  thorax,  the  right  is  more 
posterior  than  the  left.  The  Uft  nerve  enters  the  thorax  behind  Left. . 
the  left  brachio-cephalic  vein,  internal  to  the  plirenic  nerve,  and 
close  to  the  outer  side  of  the  carotid  artery,  descends  over  the 
trachea,  in  the  interval  between  the  left  carotid  and  left  sub- 
clavian arteries,  and  crosses  behind  tlie  phrenic  nerve ;  it  now 
runs  obliquely  downwards  and  backwards  over  the  origin  of  the 
left  subclavian  from  the  arch,  and  over  the  arch  itself,  enters 
beneath  the  root  of  the  lung,  and  forms  by  dividing  and  spread* 
log  out  the  left  posterior  pulmonic  plexus,  which  is  larger  than 
the  r^ht :  one  or  two  large  branches  leave  the  lower  part  of  the 
plexus,  and  unite  in  the  trunk  of  the  left  nerve,  which  is  con- 
tinued, on  the  front  of  the  oesophagus,  to  the  anterior  part  of  the 
stomach. 

The  first  brandi  from  the  pneumo-gastric  in  the  thorax,  is  the  Branch. 
recurrent  or  infertor  laryngeal  nerve^  which,  on  the  right  side,  ^^cur. 
arises  as  soon  as  the  trunk  has  entered  the  cavity,  winds  round  v^nt  of 
the  subclavian  artery,  and  ascends  in  the  neck,  to  be  placed  be-  Right. 
tween  the  trachea  and  oesophagus,  and  this  relation  it  maintains 
till  it  reaches  the  lyryp^  '  '^®  distribution  and  relations  are  dis- 
sected in  the  neck;    This  branch  on  the  left  side  arises  opposite  R«|nir. 
the  lower  border  of  the  arch  of  the  aorta>  turns  round  the  arch  tSi^heit, 
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to  its  posterior  surface,  by  crossing  over  the  ductus  arteriosus/ 
and  ascends  on  the  trachea  beneath  the  lefl  subclavian  artery, 
then  between  this  tube  and  the  oesophagus  to  the  larynx,  as  on  the 
right  side.    The  nerve  is  connected,  on  both  sides,  by  filaments, 
to  the  cardiac  nerves  of  the  sympathetic,  the  connection  with 
the  right  being  opposite  the  upper  aperture  of  the  thorax,  and 
with  the  left  behind  the  arch  of  the  aorta ;  but  the  communi* 
cation  of  the  lefl  nerve  with  the  sympathetic  is  the  most  marked, 
since  numerous  large  branches  from  it  join  the  deep  cardiac 
plexus:  this  will  be  seen  with  the  dissection  of  the  plexus.' 
Cardiac  The  cardioc  branches  of  the  pneumo-gastric  nerve  of  the  right 
^^      side  pass  in  front  of  the  trachea,  and  join  with  the  cardiac  nerves 
from  the  sympathetic,  and  some  filaments  are  distributed  to  the 
oesophagus  and  back  of  the  trachea,  between  which  it  is  placed ; 
these  branches,  on  the  leA;  side,  come  from  the  recurrent  nerve 
which  has  the  same  position  as  the  trunk  on  the  right.     The 
Anterior  anterior  pulmonary  branchesy  the  next  in  order  from  above  down- 
Puomo.  lizards,  arise  rather  above  the  root  of  the  lung,  and  on  the  lefl 
branch-  side  are  more  numerous,  and  larger  than  on  the  right;  they 
nexof.   descend  to   the  anterior   surface   of  the  root,  and  join  with 
branches  of  the  sympathetic  from  the  cardiac  plexus,  which  pass 
horizontally  outwards  on  the  pulmonary  artery,  to  form  the  oiu 
terior  pulmonary  plexus,  from  which  branches  are  given  off  to 
Poste.    the  substance  of  the  lung  along  the  great  vessels.    The  posterior 
^^p^n^onary  branches,  larger  and  more  numerous  than  the  anterior, 
branch'  arise  from  the  posterior  pulmonary  plexus,  which  is  situated  be* 
FteScui.  hind  the  bronchus  in  the  root  of  the  lung,  and  is  formed  by  the 
enlargement  of  the  pneumo-gastric,  which  subdivides  into  nu- 
merous fibres,  these  are  united  into  meshes,  and  accompany  the 
bronchus  into  the  substance  of  the  lung.   The  plexus  of  the  lefl 
side  is  larger  than  that  of  the  right,  and  each  is  joined  by  some 
filaments  which  come  forwards  from  the  gangliated  cord  of  the 
sympathetic,  along  the  side  of  the  spine.     At  the  lower  part  of 
the  plexus,  some  of  its  divisions  unite  to  give  rise  to  the  trunk 
ef  the  pneumo-gastric  which  descends  to  the  stomach.    The 
OBmpha-  osophageol  branches,  the  last  from  the  pneumo-gastric  in  the 
fi^xuS^  thorax,  arise  from  each  trunk  as  it  lies  on  the  oesophagus,  and 
sui».     pass  backwards   around  this    tube  which   they  encircle,   the 
branches  of  opposite  sides  joining  on  it;   this  plexiform  ar- 
rangement is  named  plexus  yulce,  and  extends  nearly  to  the 
diaphragm. 
DiiMc-       The  deep  cardiac  plexus  is  situated  beneath  the  arch  of  the 
^^'      aorta,  and  consists  of  a  right  and  a  left  portion  in  which  the 
cardiac  nerves  of  the  sympathetic  unite.    To  see  the  right  por- 
tion and  the  nerves  joining  it,  cut  carefully  across  the  arch  of 
the  aorta,  above  where  it  escapes  from  the  pulmonary  artery,  if 
this  should  not  have  been  done  in  the  examination  of  its  valves, 
and  draw  the  arch  well  over  to  the  left  side ;  divide  the  cav» 
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•above  the  entrance  of  the  azygos  vein,  and  throw  it  down';  this 
•portion  of  the  plexus  in  which  the  cardiac  nerves  of  the  right 
side  end,  is  now  exposed  by  the  removal  of  cellular  membrane, 
and  the  branches  from  it  are  to  be  traced  downwards  to  the 
heart  along  the  pulmonary  artery,  as  well  as  outwards  on  the 
right  branch  of  this  vessel.  For  the  dissection  of  the  left  portion 
of  the  plexus,  and  the  recurrent  and  cardiac  nerves  of  this  side, 
that  are  connected  to  it,  divide  the  arch,  to  the  left  of  the  junc- 
tion of  the  ductus  arteriosus  with  it,  raise  it  upwards  with  the 
vessels  arising  from  it,  and,  should  it  be  necessary,  divide  the 
ductus  arteriosus  and  left  pneumo-gastric  nerve;  remove  the 
<;ellular  membrane,  and  some  lymphatic  glands  which  lie  in  front 
of  the  trachea,  some  of  these  may  be  indurated  and  enlarged, 
•and  situated  in  the  midst  of  the  nerves.  Follow  downwards  to 
the  heart,  along  the  pulmonary  artery,  the  nerves  from  this  por- 
tion of  the  plexus,  as  well  as  some  outwards,  on  the  left  branch 
of  this  vessel,  to  the  pulmonary  plexus. 

The  superficial  cardiac  nerve,  both  on  the  right  and  left  side.  Right 
has  been  dissected,  and  the  middle  and  inferior,  of  each  side,  cudiL 
Are  now  exposed*    The  middle  cardiac  nerve,  the  largest  of  those  ^ei^Te. 
of  the  right  side,  enters  the  chest  in  front  of  the  recurrent  nerve, 
but  beneath  the  subclavian  artery ;  it  runs  downwards  and  in<- 
•wards  in  front  of  the  trachea,  is  joined  by  branches  from  the  re- 
current or  pneumo-gastric,  And  passes  behind  the  arch  of  the 
•aorta  to  end  in  the  right  or  upper  portion  of  the  cardiac  plexus. 
It  is  joined  by  filaments  from  the  superior  and  inferior  cardiac 
nerves. 

The  inferior  cardictc  nerve,  of  the  ri^t  side,  is  placed  beneath  Right 
the  subclavian  artery  in  the  upper  aperture  of  the  chest,  and  is  c/rdiac 
united  to  either  the  recurrent  or  the  pneumo-gastric  nerve ;  it  ^c^re. 
then  descends  on  the  trachea  and  behind  the  arch  to  the  same 
part  of  the  plexus.     It  generally  unites  with  the  middle  cardiac 
nerve  of  this  side. 

The  middle  cardiae  nerve,  of  the  left  side,  lies  between  the  Left 
carotid  and  subclavian  in  entering  the  thorax,  it  continues  in  ^^J^ 
front  of  the  trachea,  but  behind  the  arch  to  join  the  left  portion 
of  the  plexus  and  the  recurrent  nerve :  this  is  often  absent. 

The  l^  inferior  cardiac,  variable  in  size,  sometimes  joins  the  Left  in. 
middle,  but,  at  others,  runs  as  a  separate  branch  to  the  plexus  oirdiac. 
beneath  the  arch ;  it  is  usually  joined,  above  the  arch,  by  a  branch 
from  the  superficial  cardiac. 

'  The  de^  cardiac  plexus,  or  the  portion  of  the  sympathetic  Deep 
centre  for  the  supply  of  the  viscera  in  the  cavity  of  the  thorax,  ^Sxaa, 
iM  situated  between  the  trachea  and  arch  of  the  aorta ;  it  receives 
the  cardiac  nerves  of  each  side,  from  the  cervical  ganglia,  except 
the  left  superficial,  aiid  it  consists  of  two  plexiform  bodies,  a 
superior  or  right,  and  an  inferior  or  left,  and  from  these  the 
branches  descend  to  supply  the  heart,  with  its  great  vessels,  and 
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Superior  the  lungs.  The  superior  or  right  portion  is  situated  on  the 
^^^^  trachea,  beneath  the  brachio-cephalic  artery  and  arch  of  the 
aorta,  and  above  the  right  division  of  the  pulmonar}''  artery ;  it 
results  from  the  union,  in  a  plexus,  of  the  three  cardiac  nerves 
of  this  side,  with  branches  from  the  pneumo-gastric,  and  with 
some  filaments  from  the  cardiac  branch  of  the  right  pneumo- 
gastric,  sent  backwards  round  the  brachio-cephalic  arterj :  this 
has  been  named  the  great  or  deep  cardiac  plexus,  and  often- 
times there  is  a  union  by  means  of  a  ganglion.  From  its  lower 
part  the  nerves  descend  to  the  heart,  and  the  greater  number, 
united  into  one  or  two  large  branches,  pass  in  front  of  the 
trachea,  but  behind  the  arch,  to  the  trunk  of  the  pulmonary 
artery  along  which  they  descend  to  near  the  heart,  and  then 
divide  into  numerous  filaments  which  encircle  this  tube ;  —  some 
run  between  it  and  the  aorta  to  its  front,  and  join  with  the 
nerves  from  the  superficial  cardiac  ganglion,  which  lie  in  front 
of  this  vessel,  and  others  descend  to  the  heart,  and  form  the 
anterior  coronary  plexus  around  the  right  coronary  artery ;  the 
other  filaments  turn  behind  the  pulmonary  artery,  or  between  it 
and  the  aorta,  come  into  contact  with  the  lefl  coronary  artery, 
and  accompany  it,  to  form,  with  filaments  from  the  left  portion 
of  the  cardiac  plexus,  the  posterior  coronary  plexus.  Other 
filaments  from  it  descend  to  the  right  of  these,  or  external  to 
them,  meet  with  the  right  branch  of  the  pulmonary  artery,  and 
continue  along  it  to  the  lung,  assisting  to  form  the  anterior 
Inferior,  pulmonary  plexus.  The  inferior  or  left  portion  of  the  plexus, 
much  lower  than  the  other,  is  placed  behind  the  transverse  part 
of  the  arch,  close  to  the  junction  of  the  ductus  arteriosus  with 
it,  above  the  lefl  division  of  the  pulmonary  artery,  and  rather  on 
the  lefl  of  the  trachea :  it  is  formed  by  the  union  of  the  left 
recurrent  with  the  middle  and  inferior  cardiac  nerves  of  this 
side,  or  only  with  the  inferior,  when  the  middle  is  absent.  The 
branches  descend  beneath  and  around  the  left  division  of  the 
pulmonary  artery,  to  the  trunk  of  this  vessel  which  they  en- 
circle, and  also  on  the  aorta  to  the  heart;  they  join  with  filaments 
from  the  superficial  cardiac  ganglion,  and  from  the  upper  portion 
of  the  plexus,  and  enter,  more  especially,  into  the  posterior 
coronary  plexus,  with  the  left  coronary  artery ;  a  considerable 
branch  comes  forwards  round  the  ductus  arteriosus  to  join  the 
superficial  cardiac  ganglion,  and  others  pass,  to  the  lefl,  along 
the  pulmonary  artery,  to  join  the  pulmonary  plexus. 
Anato.  The  relative  position  of  the  constituents  of  the  root  of  the 
SI  yet-  lung  was  examined  with  the  general  form  of  the  organ,  and  it 
the  Root  °<>^  remains  to  study  their  anatomy  before  they  enter  into  its 
Lung     structure. 

Right  '^^c  pulmonary  artery  divides  into  a  branch  for  each  lung; 
r^imo.  the  rights  longer,  but  smaller  than  the  lefl,  passes  behind  the 
Aitcry.  ascending  part  of  the  arch  of  the  aorta,  and  the  vena  caviv  aikI 
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lies  on  the  bronchus  of  this  side>  but  above  the  level  of  the  right 
auricle  of  the  heart ;  at  the  lung,  it  divides  into  three  primary 
branches  for  its  lobes,  these  enter  the  substance  of  the  organ,  and 
subdivide  into  arteries  that  accompany  the  bronchus*  The  l^  Leit. 
branchy  shorter  than  the  right,  is  directed  in  front  of  the  de« 
acending  aorta  and  left  brondius,  to  the  root  of  the  lung,  and 
divides  into  tnro  branches  for  its  two  lobes.  The  right  and  left 
branches  of  the  pulmonary  artery,  diverging  from  each  other, 
enclose,  with  the  divisions  of  the  bronchi,  a  lozenge- shaped 
qaace,  in  which  are  contained  some  bronchial  glands. 

The  pulnumary  veins  commence  in  the  lungs  at  the  ter^puimo*: 
mination  of  the  arteries,  and  appear  as  large  branches  issuing  ^^ 
from  the  different  lobes  to  unite,  on  each  side,  into  two  large 
trunks  which  run  inwards  to  open  into  the  sides  of  the  left 
auricle.    The  right  veins  are  the  longest,  they  are  below  the  Right. 
pulmonary  artery,  and  lie  beneath  the  ascending  part  of  the 
arch  of  Uie  aorta,  and  the  right  auricle  of  the  heart ;  tlie  left  Left. 
ffeins  cross  in  front  of  the  descending  aorta,  and,  like  those  of 
the  right  side,  are  placed  below  the  other  parts  in  the  root  of 
the  lung. 

The  oronchial  arieriesj  for  the  supply  of  the  structure  of  the  ^^'<^- 
lungs,  arise  from  the  front  of  the  descending  or  thoracic  aorta,  Arterica. 
but  they  are  very  variable  in  number  as  well  as  place  of  origin, 
and  are  designated  by  the  names  of  superior  and  mferior :  — -  the  superior 
superior,  usually  two,  arise  either  separately,  or  by  a  common 
trunk  from  the  front  of  the  aorta,  opposite  tlie  third  or  the 
fourth  dorsal  vertebra,  and  one,  directed  to  each  side,  adheres  to 
the  posterior  surface  of  the  bronchial  tube  on  which  it  ramifies, 
and  passes  into  the  interior  of  the  lung;  the  iitferior,  two  or  inferior. 
more  in  number,  arise  lower  down  than  the  preceding,  and  are 
distributed,  like  them,  on  the  bronchus  of  each  lung:  these 
small  arteries  give  branches  to  the  oesophagus,  bronchial  glands, 
and  pericardium.    The  superior  bronchial  of  tlie  right  side  may 
arise  from  the  superior  intercostal  artery. 

The  bronchial  veins  accompany  the  arteriesy  and  the  branches  Vein*, 
unite  into  one  for  each  side ;  the  right  opens  into  the  azygos 
vein,  and  the  left  into  the  superior  intercostal  vein. 

The  fynwhatics  of  the  lung  join  the  lymphatic  glands  tliatLjm. 
surround  the  bronchus  in  the  root,  and  the  lymphatic  vessels  p***^*"- 
from  these  enter  the  glands  in  front  of  the  trachea,  or  along  the 
oesophagus;  and  so  they  open  into  the  thoracic  duct,  in  its  course 
through  the  thorax. 

Take  away  the  pulmonary  artery  and  veins  in  order  that  the  DitMo. 
bronchus  may  be  seen,  and  if  the  divided  arch  be  turned  to  one  ^^^ 
side,  and  the  cellular  membrane  and  glands  removed,  the  tho- 
racic part  of  the  trachea  may  be  examined. 

The  trachea  is  a  fibro-cartilaginous  tube,  situated  partly  in  the  Form 
neck  and  partly  in  the  thorax ;  it  is  joined  above  to  the  larynx,  uuoqT 
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of  the    and  ends  below,  in  the  lungs,  by  means  of  the  bronchi ;  .its 

Trachea.  ^^^^^  is  frook  the  fifth  cervical  to  the  third  dorsal  vertebra,  9bA 

at  this  spot  the  division  into  the  bronchi  takes  place.    Ito  aar 

terior  part  is  convex  and  firm,  by  reason  of  strong  cartilagUMUS 

bands  situated  in  a  fibrous  structure,  but  the  posterior  surface 

is  flat  and  muscular,  the  cartilages  being  deficient:  this  same 

general  structure  is  found  in  the  bronchi,  and  even  in  their 

primary  divisions  in  the  lung.    In  the  thorax,  the  trachea  liea  in 

the  space  in  the  posterior  mediastinum,  between  the  layers  of 

pleura ;  it  is  covered,  above,  by  the  first  piece  of  the  sCeraun^ 

and  stemo-thyroid  muscles,  and   below  by  the  lefl  brachio*- 

cephalic  vein,  by  the  brachio* cephalic  and  left  carotid  arteriet^ 

which  ai'e  soon  placed  on  the  sides  of  it,  and  by  the  arch  of  the 

aorta  and  cardiac  plexus  of  nerves ;  and  it  lies  upon  the  oes^ 

phagus  which  projects  to  its  left,  above  the  arch  of  the  aorta» 

On  the  right  side  are  the  pleura,  pneumo^gastric  nerve,  and  bra* 

chio'Cephalic  artery;  and, on  the  left,  the  left  carotid  artery* 

and  pneumo-gastric  nerve  with  its  recurrent  branch,  together 

or  the    with   some  of  the  cardiac  nerves.     The  bronchi  or  divisions  of 

Bronchi.  ^^  trachea,  which  extend  to  the  lungs,  are  two   in  numbeiv 

one  for  each  side,  and  each  ia  again  divided^  near  flie  lung,  into 

as  many  primary  branches  as  there  are  lobes.    The  bronchus  «n 

both  sides  is*  posterior  to  the  other  vessds  in  the  root,  is  8Uff<- 

rounded  by  the  bronchial  vessels  and  glands,  and  by  the  puU 

Right,    monary  nerves ;  but  the  rigkif  larger  dian  the  left,  is  shortec 

than  it,  and  passes  almost  horizontally  outwards  above  the  right 

pulmonary  artery ;  the  vena  azygos  arches  over  its  upper  part 

Left,      ^^c  %^  bronchus  is  nearly  double  the  length  of  the  right,  passes 

i^liquely  downwards  through  the  arch  of  the  aorta,  and,  in  its 

extent  to  the  lung,  lies  on  the  oesophagus,  thoracic  duct,  and 

descending  aorta,  and  below  the  level  of  the  left  pulmonary 

artery. 

piuec-       Remove  the  lung  from  the  body,  on  both  sides,  by  cutting 

tion.      through  its  root;  take- away  the  remains  of  the  heart  and  pent 

cardium,  by  dividing  the  inferior  vena  cava,  and,  in  detaching 

the  pericardium  from  the  diaphragm,  and  from  the  parts  in  the 

posterior  mediastinum,  the  dissector  should  endeavour  to  dia« 

turb,  but  little,  the  contents  of  the  space.     Examine  first  the 

structure  of  the  lung,  by  tracing  the  divisions  of  the  bronchi, 

and  the  vessels  and  nerves  of  the  root  into  its  interior. 

struc.     '  When  the  branches  of  the  bronchus  are  followed  into  the 

^^  ^  hug,  they  are  found  to  divide,  in  a  binary  order,  into  otheny 

i«os<    and  these  again  into  inuch  smaller  tubes  which,  in  their  turn,  sub-^ 

divide  and  ternstnate.  in  minute  air  cells,  that  occupy  the  greater 

part  of  the  slvucture  of  the  lung,  are  united  together  by  cellular 

membrane  to  form  lobules,  and  by  the  pleura  into  larger  masses 

Of  lobes.     Each  lobule  is  the  aggregate  of  the  ultimate  cells 'of 

termination  of  a  bronchial  tube,  and  the  cells  are  attiiched  to' 
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tlie  central  trunk  by  their  minute  branches,  like  tlie  fruit  of  a 
bunch  of^  grapes  by  pedicles  to  the  stalk ;  but  each  lobule  is  se- 
parated from  the  surrounding  ones  by  cellular  membrane,  and 
each  vesicular  cell  communicates  with  those  of  the  same  lobulci 
only  by  means  of  the  common  central  tube  which  conveys  the 
atmospheric  air  into  their  interior.  The  existence  of*  small 
distinct  cells  and  lobules  is  marked  on  the  exterior  of  the  lung, 
when  It  is  distended,  by  the  presence  of  cellular  bands  of  par- 
tition; and  if  air  be  blown  into  a  large  bronchial  tube,  it  will 
distend  only  the  lobules  connected  with  its  divisions,  and  the 
cells  in  which  these  end.  In  the  root  of  the  lung  the  bronchus  Con- 
forms a  hollow  tube,  convex  in  front,  but  flat  behind,  and  mus- 
cular; it  consists  of  a  strong  fibrous  membrane^  containing  in 
its  substance  cartilaginous  portions  which  form  segments  of 
circles,  reaching  two  thirds  or  more  round  the  tube,  decrease 
in  size  and  strength  in  proportion  to  their  distance  from  the 
trachea,  and  are  covered  by  a  thicker  layer  of  the  membrane  on 
the  outer  than  on  the  inner  surface.  The  interval  between  the 
ends  of  the  cartilaginous  portions  is  occupied  by  transverse 
muscular  fibres ;  and  internal  to  these  is  an  elastic  tissue,  which 
is  disposed  in  longitudinal  bands,  and  is  closely  united  to  the 
mucous  membrane  of  the  tube.  Some  glands  are  situated  be- 
tween the  muscular  and  mucous  layers,  as  well  as  in  the  fibrous 
membrane  that  connects  the  cartilaginous  processes.  In  the 
substance  of  the  lung,  the  cartilaginous  portions  in  the  divisions 
of  the  bronchi  are  thinner,  and  entirely  surround  the  smaller 
tubes  which  are  circular;  but  tliey  are  aflervvards  found  only  in 
separate  fragments,  and  these  disappear  at  the  last  bifurcations 
of  the  air  tube,  so  that  only  the  fibrous  membrane  is  continued 
to  the  cells.  The  muscular  and  elastic  tissues,  which  are  situated 
only  in  the  posterior  part  of  the  trachea  and  bronchi,  expand 
in  tlieir  small  divisions  in  the  lung,  so  as  to  give  them  an  entire 
lining,  but  the  existence  of  these  structures  has  not  been  ascer- 
tained in  the  small  cells.  The  mucous  membrane  of  the  trachea 
and  bronchi  lines  all  the  divisions  in  the  lung,  and  is  continued 
into  the  cells.*  The  branches  of  the  pulmonary  artery  and  vein  JJJ"*®" 
closely  accompany  the  divisions  of  the  air  tube ;  the  artery  Artery, 
divides,  like  the  bronchus,  into  smaller  branches  as  it  passes 
deeper  into  the  lung,  and  one  branch  enters  into  each  lobule, 
divides  into  numerous  ramifications,  which  spread  out  on  the 
'  exterior  of  the  cells,  and  form  with  the  radicles  of  the  veins  a 
vascular  network :  tliese  vessels  convey  the  deteriorated  blood 
to  the  lungs  to  be  renewed.  The  veins  commence  by  minute  Veini. 
ramifications  on  the  walls  of  the  cells,  and  the  branches  de- 
rived from  one  lobule  unite  into  larger  tnmks  with  those  from 

*  The  structure  of  the  trachea  is  described  in  the  dissection  of  the  neck, 
p.  S69.,  which  may  be  turned  to. 
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the  other  diiFerent  lobules  and  lobes,  and  end  in  the  pulmonary 
veins  of  each  lung,  which  return  the  blood  to  the  heart  when  it 
is  purified.  The  bronchial  artery  runs  with  the  bronchus,  ra- 
mines  on  it  for  the  supply  of  the  substance  of  the  lung,  and  joins 
the  bronchial  vein.  The  large  nerves  from  the  posterior  put* 
monary  plexus  accompany  the  bronchi,  appear  in  the  angles  of 
division  of  these  tubes^  and  extend  to  the  last  branches,  to  which 
they  are  distributed. 

Continue  the  dissection  with  the  parts  in  front  of  the  spine; 
seek  the  small  thoracic  duct  close  above  the  diaphragm,  and 
against  the  right  side  of  the  aorta,  by  raising  the  pleura  irom 
this  vessel,  the  duct  is  usually  seen,  without  farther  dissection,  to 
lie  in  the  loose  cellular  membrane,  or,  by  scraping  with  the 
handle  of  the  knife,  it  will  be  apparent;  inject  this  tube  as  near 
the  diaphragm  as  can  be  done.  *  Clean  away  now  the  cellular 
membrane  from  the  parts  contained  in  the  space  of  the  posterior 
mediastinum,  and  trace  up  the  thoracic  duct  behind  the  arch  of 
the  aorta  to  the  upper  aperture  of  the  thorax.  On  the  front  of 
the  vertebral  column  are  seen,  the  vena  azygos  on  the  right 
aide,  the  aorta  on  the  lefl,  the  thoracic  duct  between  them, 
though  nearest  to  the  aorta ;  together  with  the  Gesophagus,  which 
lies  against  the  vertebrse  above  the  arch  of  the  aorta,  but  below 
this  spot  is  to  the  left  of  the  aorta,  and  superBcial  to  the  other 
vessels.  The  trachea  and  its  bifurcation  lie  in  front  of  the 
spine,  down  to  the  arch  of  the  aorta.  Raise  the  pleura  from  the 
Bides  of  the  bodies  of  the  vertebrae,  to  dissect  the  trunk  of  the 
sympathetic  nerve,  which  forms  a  gangliated  cord  along  each 
side  of  the  spinal  column ;  and  remove  it  from  the  inner  sur&ce 
of  the  ribs,  for  the  inner  layer  of  the  intercostal  muscles,  and 
the  intercostal  vessels  and  nerves.  In  some  of  the  spaces,  the 
vessels  and  nerves  may  be  followed  by  dividing  the  internal 
intercostal  muscle. 

The  azygos  vein^  named  sometimes  large  azygos,  receives  the 
greater  number  of  the  intercostal  veins  of  both  the  right  and  the 
left  side  of  the  chest ;  it  commences  in  the  cavity  of  the  abdomen 
in  one  of  the  lumbar  veins,  and  ofVen  joins  with  the  inferior  cava, 
or  sometimes  with  the  renal  vein.  It  enters  the  thorax  by  pass^ 
ing  through  the  aortic  opening  of  the  diaphragm,  with  the  tho- 
racic duct,  ascends  in  front  of  the  bodies  of  the  dorsal  vertebrae, 
in  the  space  between  the  layers  of  the  posterior  mediastinum, 
but  to  the  right  of  the  thoracic  duct  and  other  parts  in  front  of 
the  spine;  and  it  lies  on  the  right  intercostal  arteries  that 
separate  it  from  the  bodies  of  the  vertebrse.   Opposite  the  third 

*  A  Udlow  injection  is  very  convenient  for  this  purpose^  as  it  runs  resdily 
without  any  heating  of  the  part,  and  it  may  he  coloured  with  either  yellow 
or  blue.  When  the  duct  is  filled,  cease  to  force  the  fluid,  which  will 
then  only  distend  the  veins  of  the  head  and  neck,  and  interfere  with  the 
dissection. 
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interoostai  space  the  vein  leaves  the  spine,  arches  forwards  over 
the  bronchos  in  the  root  of  the  right  lung,  and  opens  into  the 
descending  or  superior  cava  as  this  vessd  perforates  the  pericar- 
dinin.  It  is  joined  in  its  course  by  the  intercostal  veins  of  the 
dght  inferior  spaces  of  the  right  side,  by  the  small  azygos  and 
superior  intercostal  veins  of  the  left  side,  which  cross  behind  the 
aorta,  by  some  oesophageid  and  mediastinal  veins,  and,  at  the  root 
of  the  lung,  by  the  right  bronchial  vein.  It  is  also  joined,  some- 
times, by  the  superior  intercostal  vein  of  theright  side.  This  vein 
is  not  provided  with  valves,  so  that  the  intra*vertebral  veins  may 
be  mjected  from  it. 

The  tmaU  axygot  vein  receives  the  veins  of  the  four  or  five  smau 
lower  intercostal  spaces  of  the  left  side ;  it  is  very  variable  in  its  ylin^ 
size  and  origin,  ascends  along  the  left  side  of  the  spine,  and 
crosses  behind  the  cssophagns  and  thoracic  duct,  at  an  uncer- 
tain  height,  to  open  into  the  azygos  major  vein.  It  receives 
oftentimes,  before  crossing  the  spine,  the  superior  intercostal  vein 
of  the  left  side. 

The  intercostal  veins  of  the  spaces  above  the  extent  of  the  superior 
asygos  veins  unite,  on  each  side,  into  a  superior  itUercostal  vein,  cmui 
which  opens,  on  the  right,  either  into  the  right  subclavian  or  ^^^"• 
Ibe  large  acygos  vein ;  and  on  the  left,  the  vein  descends  along 
the  side  of  the  bodies  of  the  vertebrae,  is  joined  by  the  left 
bronchial  vein,  and  either  ends  in  the  large  azygos  vein,  or  comes 
forwards  to  join  the  left  brachio-cephalic  vein. 

The  ikoracic  dud  commences  in  the  abdomen  opposite  the  Tiiora.  ^ 
second  himbar  vertebra  in  a  dilated  pouch, —  the  receptaculum  ^^^  ^"^'' 
chyli,*^  behind  the  aorta  or  to  its  right  iside,  enters  the  thorax 
through  the  aortic  aperture  in  the  diaphragm,  and  ascends  in  the 
sjpace  of  the  posterior  mediastinum  as  high  as  to  the  fourth 
dorsal  vertebra,  being  placed  close  to  the  right  side  of  the  aorta, 
on  the  right  intercostal  arteries ;  it  next  crosses  beneath  the 
arch  of  the  aorta,  and,  connected  to  the  left  side  of  the  cesopha- 
gus,  continues  beneath  the  trunk  of  the  left  subclavian  artery, 
having,  above  this,  the  same  relation  to  the  cesophagus,  and  being 
situated  to  the  inner  side  of  the  subclavian,  but  behind  the  ca- 
rotid ;  it  then  leaves  the  cavity  of  the  thorax,  ascends  in  the 
neck  as  h^  as  the  seventh  or  sixth  cervical  vertebra,  and  arches 
outwards  in  front  of  the  scalenus  muscle,  to  join  the  left  subcla- 
vian vein,  rather  external  to  its  junction  with  the  left  jugular. 
It  is  not  uncommon  to  see  the  thoracic  duct  divided  in  its  course 
into  two  branches  whidi  unite  again ;  it  is  often  divided  at  ita 
jonction  with  the  subclavian  vein.  Sometimes,  it  is  found  on 
the  left  side  of  the  spine  and  aorta,  and  other  varieties  in  the 
course  of  the  trunk  are  not  unusual.  This  duct  receives  the 
lymphatics  of  the  lower  extremities,  those  of  the  abdomen,  of 
Uie  viscera  and  walls  of  the  left  half  of  the  thorax,  and  of  the 
left  upper  extremity,  and  left  side  of  the  head  and  neck.     The 
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lymphatics  of  the  right  side  of  the  thorax,  of  tfie  right  -upper 
Right     extremttj,  and  right  half  of  the  head  and  neck,  join  the  H^Af 
^"^'*'     tkor€tcic  duct  which  opens  into  the  right  subclavian  vein. 
Lym.         Some  lymphatic  glands,  connected  with  the  lymphatics  tliot 
uiandi.  open  into  the  duct,  are  found  in  the  cavity  of  the  thorax,  akm|^ 
the  course  of  the  internal  mammary,  along  the  side  of  the  spme 
and  trachea,  and  with  the  bronchi  in  the  lungs;  others  are 
placed  between  the  layers  of  intercostal  muscles.     Into  these 
different  glands  the  lymphatics  of  the  wall  of  the  cavity  or  of  the 
viscera  open,  before  they  join  the  thoracic  duct. 
cEsopha.     The  oesophagus,  in   its  extent  between  the  pharynx  and  sto- 
^"^'       mach,  occupies  part  of  the  cervical  region,  and  the  thorax.     It 
is  a  hollow  muscular  tube,  which  enters  the  thorax  in  front  of 
the  vertebral  column,  but  behind  the  trachea,  and  rather  to  iUi 
lefV  side,  is  then  directed  obliquely  downwards  and  inwards  to  the 
middle  line,  and  crosses  beneath  the  arch  of  the  aorta  opposite 
the  fourth  dorsal  vertebra ;  it  now  descends  through  the  space 
of  the  posterior  mediastinum,  superficial  to  the  other  parts  con- 
tained in  it,  and  on  the  right  of  the  aorta,  but  in  the  lower  part 
of  the  thorax,  it  crosses  to  the  left  of  this  vessel  in  order  to  pass 
through  its   aperture  in  the  diaphragm.     The  oesophagus  is 
covered,  down  to  the  arch  of  the  aorta,  by  the  trachea,  beneath 
which  it  lies  as  it  enters  the  thorax,  but  it  is  inclined  a  little  to 
the  lefl  of  this,  and  is  crossed  by  the  left  subclavian  artery;  it 
lies  upon  the  longus  colli  muscle  and  vertebral  column,  and  to 
its  left  side  is  the  th'oracic  duct  and  left  recurrent  nerve.    The 
remaining  portion   of  the  tube  passes  beneath  the  aorta,  lefl 
bronchus,  and  the  heart  and  pericardium  which  cover  it  to  the 
tliaphragm  ;  it  is  placed  at  first  upon  the  spine,  but  as  it  descends^ 
it  comes  forwards,  and  is  separated  from  this  by  ceHular  mem* 
brane,  by  the  right  intercostal  arteries,  by  the  thoracic  duet 
which,  near  the  diaphragm,  is  to  the  right  of  the  cesophagos, 
but  crosses  beneath  and  appears,  above,  to  the  lefk  of  it;  and, 
close  to  the  diaphragm,  it  is  situated  on  the  descendtng  aorta. 
On  the  left  side  is  the  aorta,  but,  on  the  rights  only  the  plearai 
forming  the  right  layer  of  the  posterior  mediaatinum. '  It  is  ac* 
companied  by  the  two  pneumo-gastric  nerves,  the  right  being 
in  front  and  the  lefl  behind  it  in  the  lower  part  of  the  mediass- 
timim,  and  these  form,  by  thehr  branching,  the  plexus-  gule 
struc-    around  it.    Some  lymphatic  glands  surround  the  tube.   Itsooati 
^^^^'      are  two,  a  muscular  and  a  mucous ;  and  if  a  portion  be  removed 
and  distended  with  air,  they  may  be  readily  dissected.    The 
Mifcu.  muscular  coat  consists  of  two  layers  of  muscular  fibres ;  the«Ky 
larcoat.  f^i^oa]^  ^Jth  parallel  longitudinal  fibres,  forms  an  entire  covering 
for  the  tube,  Mid  is  continuous  below  with  the  longitudinal  fibres 
of  the  stomach ;  the  internal,  composed  of  ctixmlar  fibres  rwhsth 
surround  the  oasophagus,  is  in  contact  with  the  mucous  mem- 
Mueoui. brane,  but  not  closely  united  to  it.    When  tins  ponionasroBt 


]>Ifi8ECriOII   OF   THC   THOBAX*  857 

open,  the  mucous  memtoine  is  seen  to  be  very  thick,  and  s€<* 
parated  from  the  muscular  by  cellular  structure ;  it  is  marked  by 
longitudinal  folds,  and  is  covered  by  the  epithelium,  which  is 
separable  by  acids,  or  by  maceration ;  some  small  glands  are 
situated,  at  intervals,  beneath  it.    The  arteries  for  its  supply  Arte 
Qooae  from  the  aorta,  from  the  bronchial,  and  from  the  right  in-  "^ 
tercostal  arteries ;  and^  below,  firom  the  coronary  of  the  stomach. 
The  veins  open,  below,  into  the  coronary,  and,  above,  into  the  veini. 
a^gos  vein. 

The  thoracic  oorfti,  at  portion  of  this  vessel  situated  in  the  Thom. 
cavity  of  the  tliorax,  extends  from  the  lower  border  of  the  left  ^q^^^ 
side  of  the  body  of  the  third  dorsal  vertebra,  where  the  arch 
ceased,  to  the  opening  in  the  diaphragm  opposite  the  last  dorsal 
vertebra,  through  which  it  passes  to  reach  the  abdomen.    It  is 
situated,  above,  on  the  left  side  of  the  bodies  of  the  vertebrsey 
bat,  bdow,  in  front  of  the  spinal  column,  it  is  contained  in  the 
wp^ce  of  the  posterior  mediastinum,  and  projects  towards  the  left 
hialf  of  the  thorax.     The  aorta  is  covered  by  the  root  of  the  left 
lung,  by  the  pericardium,  and,  near  the  diaphragm,  by  the  ceso^ 
phagus ;  it  is  in  contact,  on  the  left,  with  the  pleura,  and  on  the 
right,  with  the  thoracic  duct  and  oesophagus ;  it  lies  on  the 
vertebral  column,  and  on  the  small  azygos  vein.     The  branches  Branch. 
from  this  part  of  the  aorta  are  bronchial,  already  seen,  oesophageal,  ^* 
mediastinal,  and  intercostal. 

.    The  ceaophageal  arteries  arise  at  different  points  of  the  aorta,  cEiophm. 
descend  on  the  oesophagus,  and  divide  into  ascending  and  de«  **^' 
scending  branches:  the  upper  anastomose  with  the  bronchial 
arteries,  and  with  some  branches  supplied  to  the  commencement 
of  the  tube  from  the  inferior  thyroid ;  and  the  lower  with  the 
coronary  artery  of  the  stomach.     They  perforate  the  muscular 
coat,  and  ramify  in  it  and  the  mucous  lining  of  the  cesophagus.  Medias- 
The  fsmall  mediastinal  arteries  supply  the  cellular  membrane  and  ^^^^' 
glands  in  the  posterior  mediastinum. 

The  aortic  inieroostcU  arteriesy  so  named  to  distinguish  them  inter. 
from  the  superior  intercostal  of  the  subclavian,  are  usually  eight  ^^^^' 
or  nine  in  number  on  each  side,  but  generally  one  or  two  more 
to  the  right,  than  to  the  left  half  of  the  thorax ;  they  arise  from 
the  posterior  part  of  the  aorta,  pass  outwards,  the  upper  ones 
obliquely,  and  the  lower  transversely,  to  reach  the  intercostal 
spaces,  and  in  this  interval  each  divides  into  an  anterior  and.  a 
posterior  branch.    From  the  position  of  the  aorta  on  the  left  of 
the  spinal  column,  the  right  intercostal  arteries  which  arise  very 
sear  the  lei\,  and  sometimes  by  a  common  trunk,  are  longer  than 
^bose  for  the  left  side,  and  pass  beneath  the  thoiracic  duct,  oeso- 
fihagusy  and  vena  aeygos,  to  reach  their  intercostal  sjiaces  t  and 
i^e  arteries  of  both  sides  are  covered,  on  the  sides  of  the  verce- 
barss^f  by  the  pleura  and  trunk  of  tlie  sympathetic  nerve.     Each 
jai]^p)i«a>  small -beanches^  to  the  b6dy  of  the  .vertebra  over  which 
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it  passes,  and  at  the  hiead  of  the  rib  a  small  branch  is  given  up- 
wards and  downwards,  to  anastomose  with  the  artery  f3>ove  and 
below ;  by  which  means  a  chain  of  anastomosis  is  maintuned  be- 
Anteriortween  the  arteries  along  the  side  of  the  trunk.      The  amitrior 
*>»nch.  iy,^j^j^j^^  ii^g  continuation  of  the  artery,  and  larger  than  the  pos^ 
terior,  extends  obliquely  outwards  in  the  intercostal  space,  lying 
beneath  the  pleura  and  the  fascia  prolonged  backwards  from 
the  inner  layer  of  the  intercostal  muscles,  and  on  the  external 
intercostal,  and  it  reaches  the  lower  border  of  the  rib  above; 
near  its  angle ;  it  now  continues  forwards  between  the  two  layers 
of  the  muscles,  and  about  the  anterior  third  of  the  space  divides, 
as  seen  in  the  dissection  of  the  wall  of  the  thorax,  into  two 
branches ;  an  inferior,  that  descends  to  the  rib  beneath,  and  is 
distributed  on  its  outer  surface,  and  another  branch  which  con« 
tinues  to  the  sternum  to  join  with  the  internal  mammary.  These 
arteries  supply  the  intercostal  muscles  and  spaces ;  some  small 
perforating  branches  pass  through  the  external  intercostal,  and 
are  distributed  to  the  muscles  on  the  front  and  aides  of  the 
thorax,  anastomosing  with  the  thoracic  arteries  of  the  axillary, 
and  they  give  likewise  cutaneous  branches  to  the  integuments. 
Below  the  sixth  intercostal  space  the  arteries  anastomose,  in 
front,  with  the  internal  mammary,  epigastric,  lumbar,  and  cir- 
cumflex ilii  arteries  in  the  wall  of  the  abdomen.    Each  of  these 
arteries  is  accompanied  by  the  anterior  branch  of  a  dorsal  nerve, 
and  by  an  intercostal  vein,  —  the  vein  being  situated  highest,  the 
nerve  lowest,  and  the  artery  in  the  interval  between  them ;  but^ 
in  the  upper  spaces,  the  nerve  lies  at  first  above  the  artery,  and 
crosses  it  near  the  intervertebral  foramen  to  be  placed  below  the 
vessel.    The  posterior  branch  passes  backwanls  between  the 
transverse  processes,  and  between  the  ascending  costo-transverse 
ligament  and  the  vertebra,  and  gives  off,  opposite  the  interverte^ 
bral  foramen,  a  spinal  branch  which  enters  the  canal,  and  supplies 
the  vertebrae,  and  the  membranes  and  substance  of  the  cord.   The 
artery  now  continues  its  course,  appears  in  the  back,  internal  to 
the  iongissimus  dorsi,  with  the  posterior  branch  of  each  dorsal 
nerve,  as  seen  in  the  dissection  of  this  part,  and  supplies  the 
muscles:  the  lowest  of  these  branches  anastomose  with  the 
lumbar,  and  the  upper,  with  the  deep  cervical,  and  the  posterior 
scapular  arteries,  thus  completing  the  arterial  anastomosia,  be- 
hind, along  the  side  of  the  thorax. 
Inter-        The  tntercosiol  vein  commences,  in  front,  by  two  branches 
yj^i^!     which  correspond  to  those  of  the  artery,  runs  backwards  to  the 
vertebrae  with  the  artery  but  superior  to  it,  and  is  joined,  at  the 
head  of  the  rib,  by  a  vein  from  the  interior  of  the  spinal  canal, 
as  well  as  from  the  back  of  the  trunk ;  it  then  receives  some 
small  veins  from  the  bodies  of  the  vertebrae,  and  opens  islo 
either  the  azygos,  or  the  superior  intercostal  vein. 
Superior      The  st^perioT  intercostal  artery^  of  each  aide,  arises  from  the 
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AubdaviaDy  descends  over  the  tivo  or  three  first  intercostal  loter- 
spaces,  near  the  heads  of  the  ribs,  and  supplies  an  external  Art«ry. 
branch  to  each  of  these  superior  spaces,  usually  one  more  on 
the  right  than  on  the  left  side,  and  it  terminates  by  anastomosing 
with  an  ascending  branch  from  the  upper  aortic  intercostal. 
lEach  intercostal  branch  from  it  divides,  at  the  head  of  the  rib, 
into  a  posterior  branch  to  supply  the  spinal  canal  and  posterior 
muscles,  and  into  an  anterior,  which  runs  between  the  layers  of 
she  intercostal  muscles,  and  is  distributed  as  the  other  inter- 
costal. 

The  iuiemal  intercostcU  muscle^  partly  seen  in  front,  in  the  d!s*  internal 
section  of  the  intercostal  spaces,  is  attached  to  the  inner  margin  ^^ 
of  the  ribs  between  which  it  lies;  and  the  fibres,  consisting  of  Muicie. 
£eshy  and  tendinous  bundles,  are  directed  downwards  and  back- 
wards so  as  to  cross  those  of  the  external  layer.     The  muscle 
does  not  extend  farther  towards  the  spine  than  the  angles  of 
the  ribs,  in  the  upper  spaces,  but,  in  the  lower,  it  reaches  nearly 
to  the  heads  of  these  bones ;  prolonging  backwards  this  layer  of 
muscles,  is  a  fascia  which  reaches  to  the  vertebra.     The  inner 
surface  is  in  contact  with  the  pleura,  and  the  outer  with  the 
external  layer  of  intercostal  musdes,  but  separated  from  it  by 
the  intercostal  vessels  and  nerve.     Between  the  posterior  border 
of  the  muscle  and  the  spine,  after  the  removal  of  the  fascia,  the 
external  intercostal  muscle  appears. 

The  anterior  branches  of  the  dorsal  nerves,  instead  of  uniting  Anterior 
into  plexuses  like  tlie  same  nerves  in  the  cervical,  lumbar,  and  ^Je*^ 
sacral  regions,  run  forwards  to  the  middle  line  of  the  body,  Donai 
supplying  the  intercostal  spaces,  and  belofr  the  sternum,  the  '  ^^^' 
abdominal  wall.  Each  leaves  the  posterior  branch  in  the  inter- 
vertebral foramen,  runs  outwards  in  front  of  the  ascending 
costo-transverse  ligament  which  separates  it  from  the  posterior 
division,  and  lies  between  the  pleura  and  external  muscle  of 
the  space  along  with  the  intercostal  vessels ;  the  nerve  then  enters 
iietween  both  layers  of  the  intercostal  muscles,  and  runs  forwards 
either  between  the  muscles,  or  in  the  fibres  of  the  inner,  to 
about  midway  between  the  sternum  and  spine,  and  divides  into 
a  middle  intercostal  cutaneous  nerve  for  tlie  integuments  of  the 
thorax  and  arm,  and  a  filament  which  continues  forwards  to  the 
sternum  before  it  becomes  cutaneous :  these  branches  have  been 
dissected  in  the  wall  of  the  thorax.  As  the  nerve  lies  between 
the  layers  of  musdes,  it  supplies  them  with  filaments,  and  is 
placed  below  the  intercostal  artery ;  and  opposite  the  head  of 
each  rib,  it  is  joined  by  one  or  two  filaments  from  the  ganglion 
of  the  sympathetic.  Below  the  sixth  intercostal  nerve,  the  an- 
terior  branches  that  reach  to  the  middle  line  quit  the  intercostal 
jtpaces  at  their  anterior  part,  and  extend  forwards  in  the  abdo- 
istnal  wall  to  the  centre  of  the  body.  There  are  some  exceptions 
to  this  general  distribution  of  the  intercostal  nerves ;  thus  the 
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Of  the   ^^fit  ascends  in  front  6f  the  neck  of  the  first  Hb,  and  lesres  ihb. 
^"^'     thorax  by  the  upper  aperture,  to  join  the  last  ocrvicaJ,  in  the 
brachial  plexus ;  and  the  branch  which  supplies  the  muscleary  and 
runs  forwards  in  the  first  intercostal  space  to  the  middle  line,  ig 
given  off  soon  after  the  nerve  has  left  the  intervertebral  forament^ 
h  directed  forwards  along  the  inner  surface  of  the  first  rib  whidt 
it  crosses,  perforates  the  inner  lajer  of  muscles  opposite  the  carw 
tilage  of  the  rib,  and  becomes  cutaneous  by  the  side  of  the 
sternum,  to  be  distributed  as  the  rest :  no  middle  intercostal  ca-» 
Of  the    taneous  branch  is  supplied  by  this  nerve.     The  second  nerve, 
Second,  jying  in  the  second  intercostal  space,  ascends  to  the  first  by- 
crossing  the  second  rib,  it  then  descends  again  over  the  second 
rib,  near  its  middle,  to  the  second  space,  and  divides  into  its  large 
middle  cutaneous,  and  the  branch  which  continues  forwards  to 
the  sternum  ;  this  nerve,  like  the  tirst,  gives,  soon  after  its  exit. 
Of  the   a  branch  to  supply  the  muscles  in  the  intercostal  space.     The 
Third.    |;jjjrd  intercostal  enters,  oftentimes,  between  the  layers,  by  perfo-> 
poite-    rating  the  hiternal  intercostal  muscle.     The  posterior  branch  of 
brwch.  ^^^^  dorsal  nerve  passes  back  between  the  ascending  costo* 
transverse  ligament  and  the  spine,  and  is  seen  in  the  dissection 
of  the  back. 
sympa.      The  Sympathetic  nerve  in  the  thorax  consists,  as  before  seen, 
Ke^rve.    of  a  Central  plexus, — the  cardiac,  placed  in  front  of  the  spine,  in 
which  the  cardiac  nerves  from  the  cervical  ganglia  end ;  and  of  a 
gangliated  cord,  situated  on  each  side  of  it  over  the  heads  of  the 
ribs,  which  is  continued  into  the  neck  by  the  upper  aperture  of 
the  thorax,  and  into  the  abdomen  beneath  the  ligamentum  ar^ 
cuatum  internum  of  the  diaphragm ;  it  is  covered  only  by  the 
pleura,  and  lies  over  the  intercostal  vessels.   The  ganglia  on  thai 
thoracic  portion  of  the  sympathetic  are  usually  twelve  in  number^ 
one  being  placed  over  the  head  of  each  rib,  but  the  number  may 
vary  in  consequence  of  the  union  of  the  two  upper,  or  because 
of  the  disappearance  of  some  of  the  intermediate  ones  ;  the  two 
last  ganglia  leave  the  line  of  the  heads  of  the  ribs,  and  are  su 
tuated  obliquely  along  the  side  of  the  bodies  of  the  vertebrae; 
£adi  ganglion  is  connected,  externally,  by  two  filaments  with 
each  spinal  nerve,  and,  internally,  branches  are  given  off  fVom  it 
to  supply  the  parts  in  the  posterior  mediastinum,  and  to  unit^ 
to  form  the  splanchnic  nerves :  thus,  tlie  internal  branches  frtm 
the  six  upper  are  unconnected  to  the  splanchnic  nerves,  bat 
iTupply  the  aorta,  thelongus  coUi  muscle,  and  some  filametitsl# 
the  pulmonary  plexus ;  but  the  internal  branches  of  the  six  lovhnr 
ganglia,  larger  than  those  of  the  upper,  give  rise,  by  thehr  union. 
Great     ^^  ^^^  splanchutc  nerves.     The  great  sphmchnie^  comliected  by 
spunch.  branches  to  the  ganglia  as  low  as  the  tenth,  is  a  large  white 
Mtfre.    nerve,  placed  on  the  front  of  the  bodies  of  the  i^rtehr8e,/wfaidh 
descends  to  the  diaphragm,  perforates  its  crus  to  reach  tiie 
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dbdoBMnal  cftvity,iind  ends  m  the  Bemiltmajr  gaogluM).  The  lowensmfP    , 
Bcrve»  the  smaii  qdastckniCf  much  lees  in  size  than  the  othery^P^"^^ 
Anaeives  branches  only  from  the  two  last  ganglia;  it  descends Ncnre: 
to  the  diaphragm  a  little  external  in  position  to  the  otheri  and 
pes forates  the  crus  either  on  the  outer  side  of  the  great  nerve 
or  tlirough  the  same  aperturoi  to  join  with  the  renal  plexus  and 
the  semilunar  ganglion  of  the  abdomen.    This  nerve  is  some* 
times  divided  into  two  portions  which  run  separately  to  their 
distribution* 

Tiie  upper  surface  of  the  diaphragm,  which  forms  the  partitioa upper 
between  the  tliorax  and  abdomen^  is  convex  on  each  side,  virhere^|*'^ 
it  corresponds  to  the  concave  base  of  the  lung,  but  is  rather  flat  Dim- 
in  the  centre  which  is  in  contact  with  the  pericardium.     The  p^*'^°^ 
convexity  of  tiie  right  side  is  greater  than  that  of  the  left,  in 
consequence  of  tlie  presence  of  the  liver,  and  ascends  to  the  in  - 
terval  between  the  fourth  and  tlie  fifth  rib ;  but  on  the  left  it 
reaches  only  to  the  intercostal  space  between  the  filth  and  sixth 
ribs«     The  centre  of  the  muscle  is  tendinous,  but  the  part  in 
contact  with  tlie  wall  of  the  thorax  is  fleshy ;  passing  through 
the  diaphragm  are  the  aorta,  with  the  thoracic  duct  and  vena 
azygos,  the  oesophagus  with  the  pneumo«gastric  nerves,  and  the 
vena  cava.   The  phrenic  nerves  and  vessels  expand  on  the  upper 
sndace,  external  to  the  position  of  the  pericardium. 

The  relative  position  of  the  parts  passing  through  the  upper  p.^, 
aperture  of  the  thorax  can  be  better  seen  now,  tlian  before  the  p^^ 
dissection  of  tlie  cavity.   In  the  middle  line  is  the  trachea,  lying  Ihe^' 
in  front  of  the  oesophagus,  the  origins  of  the  sterno-hyoid  and"^,re 
atemo-tliyroid  muscles,  and  the  remains  of  the  thymus  g^^n^^^l^j^av. 
being  in  firont  of  these  tubes,  and  the  longus  colli  muscle  behind 
tiiem ;  between  the   tracliea  and  oesophagus  is  the  recurrent 
nerve  of  tbe  left  side.     On  each  side,  the  bag  of  the  pleura,  and 
the  apex  of  the  lung,  project  into  the  neck,  the  different  vessels 
and  nerves  being  between  them  and  the  trachea  and  oesophagus; 
thus  nearest  the  sur&ce  on  each  side,  is  the  brachio-cephalic 
vein,  tlie  phrenic,  and  the  pneumo-gastric  nerve  with  its  cardiac 
branch ;  on  the  right  side,  next  in  order  from  before  backwards, 
are  the  brachio-cephalic  arterv,  and  cardiac  nerves,  and  on  the 
lefty,  the  left  carotid  artery,  thoracic  duct,  and  left  subclavian 
artery  and  cardiac  nerves ;  and  behind  these,  on  each  side,  are 
the  sympathetic,  anterior  branch  of  the  first  dorsal  nerve  to  join 
Ae:  brachial  plexus,  and  the  superior  intercostal  branch  of  the 
awbdavian. 

.nln  the  common  order  of.  proceeding  the  body  is  now  turned  dismcu 
oter  on  the  fiice  for  the  dissection  of  the  back,  to  which  the  dis-^^<*"* 
sector  must  refer ;  and  after  this  region  is  examined,  if  the 
thorax  is  a  separate  part  fVom  the  arm,  take  three  or  four  of  the 
vfot€ibne»  with  about  four  inches  of  the  ribs  attached,  in  order 
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to  see  the  ligaments  connecting  the  ribs  to  the  Tertebney  and 

these  bones  to  each  other.*     Remove  all  the  muscle  from  the 

vertebral  grooves  behind,  if  the  spinal  canal  remains  unopened, 

as  well  as  from  the  intercostal  spaces^  to  dissect  the  ligamenfta 

of  the  ribs. 

Union         In  the  articulation  of  the  head  of  the  rib  with  the  bodies  <tf 

Riband  ^^^  vertebrsB,  its  convexity  is  received  into  a  hollow  formed  bj 

bodies  of  the  depressions  on  the  sides  of  the  bodies  of  two  contiguous  ver* 

tebne!    tebrae,  and  is  maintained  in  position  by  the  following  ligaments 

between  the   two,  viz.  costo-vertebral  and  inter-articular,  with 

two  synovial  sacs. 

Q^^        The  costo-vertebrai  ligamaUy  composed  of  radiating  fibres, 

vtfrte-     connects  the  head  of  the  rib  to  the  two  vertebrae  between  which 

Liga.     it  is  placed  ;  it  is  named  stellate  from  its  form,  and  consists  of  an 

^^^'     upper  portion,  the  largest,  which  is  attached  to  the  lower  border 

of  the  body  of  the  vertebra  above ;  a  lower,  to  the  upper  part 

of  the  one  below  ;  and  a  central  part  which  is  fixed  to  the  inter* 

vertebral  substance. 

Inter.         1*^6  ifUer-articular  HgamerU^  very  short  and  thin,  passes  from 

articu.    the  prominence  which  separates  the  two  articular  surfiuses  on 

the  head  of  the  rib,  to  the  interosseous  substance  between  the 

vertebras :  to  see  this  the  stellate  ligament  must  be  cut  through  ; 

it  is  not  present  in  the  articulation  of  the  first,  eleventh,  or 

twelfth  rib. 

spwriai     Xwo  synovial  saes  are  found  in  this  articulation, — one  on  each 

braoei.    side  of  the  inter-articular  ligament ;  but,  as  in  the  articulation  of 

the  first  rib^  and  in  that  of  the  eleventh  and  twelflh,  there  is  no 

inter-articular  ligament,  the  head  of  the  bone  being  received  into 

a  single  cavity,  so  there  is  but  one  synovial  membrane  to  eadi 

j^^       articulation. 

Neckand     The  neck  and  tubercle  of  the  rib  are  united  to  the  transverse 

^e**    processes  of  the  dorsal  vertebrae  by  three  costo-transverse  1^* 

Process-  iDcnts,  and  by  an  intervening  synovial  membrane. 

Anterior     ^^^  anterior  or  ascending  costo-trantverse  ligameni  passes  firoa 

^i,°'    the  upper  border  of  the  neck  of  the  rib,  to  the  lower  border  of 

^ci^.     the  transverse  process  above  that  to  which  the  other  two  tigs* 

roents  are  attached  ;  its  outer  border  is  continuous  with  the  apo* 

neurosis  between  the  layers  of  the  intercostal  muscles,  and  is 

often  divided  into  two  portions.     In  front  of  it  are  the  intercostal 

nerve,  vein,  and  artery,  and  between  it  and  the  body  of  the  ver* 

tebra  are  the  posterior  branches  of  the  same  vessels  and  nerves 

To  the  first  rib  there  is  no  anterior  cos  to-transverse  ligament. 

Potte.        The  posterior  costoUransverse  ligament  is  a  thin  band  of  fibres 

cSrto.    between  the  apex  of  the  transverse  process  and  the  rough  part 

!22^     of  the  tubercle  of  the  rib. 

*  If  the  thormx  and  extremity  should  be  oonsidered  one  part,  fltmib  tha 
extremity  before  the  following  ligaments. 
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The  middle  eatto^atUverse  UgamerUy  situated  transversely  be-  Middle 
iween  the  neck  of  the  rib  and  the  transverse  process  in  front  of  ^^^ 
which  it  is  placed,  is  best  seen  by  sawing  horizontally  through  ▼«»«• 
both  the  neck  and  the  transverse  process*  and  then  taking  awar 
the  upper  part.    The  ligamentous  fibres  are  mixed  with  a  reo. 
dish  cellular  membrane^  and  are  situated  at  the  lower  part  of  the 
neck. 

A  ^nomal  membrane  is  placed  between  the  apex  of  each  trans-  spovui 
verse  process  and  the  tubercle  of  the  ribf  except  between  the  bnn*. 
eleventh  and  the  twelfUi  and  the  two  last  ribs. 

The  articulation  df  the  cartilages  of  the  ribs  to  the  sternum  Union  of 
and  to  the  osseous  parts  of  the  ribs,  can  be  seen  on  the  portion  tum'of 
of  sternum  removed,  and  on  the  riba  that  remain  connected  to'^^^^^ 
its  lower  part. 

The  costal  cartilages  are  united,  externally,  by  periosteum  only,  Totb* 
to  the  osseous  parts  of  the  ribs,  which  are  hollowed  to  receive  ^ 
them;  and,  internally,  the  cartilages  of  the  true  ribs  are  articu- 
lated to  the  sternum  by  an  anterior  and  posterior  ligament,  and  Jo  the 
synovial  membrane.    Those  of  the  false,  are  united  to  each  other  to?i!^ 
by  anterior  and  posterior  bands  of  fibres,  and  the  surfaces  in  con-  ^^^^* 
jtact  are  covered  with  a  synovial  membrane,  but  the  cartilages 
of  the  two  last  ribs  are  separate ;  the  synovial  membranes  may 
be  absent  in  one  or  more  of  the  articulations  between  the  car- 
tilages, and  then  only  the  ligaments  will  be  found  uniting  them. 
The  cartilage  of  the  first  rib  is  sometimes  united  inseparably  to 
the  sternum ;  that  of  the  second  rib  articulates  in  tlie  angle  of 
union  of  the  first  and  second  pieces  of  the  sternum,  and  is  pro- 
vided occasionally  with  an  inter-articular  ligament  fixed  to  its  pro- 
jecting part,  and  with  two  synovial  membranes  instead  of  one. 
The  cartilages  of  the  two  last  true  ribs  are  also  united  to  each 
other  in  a  manner  similar  to  that  joining  the  cartilages  of  the 
false  ribs. 

In  the  articulation  of  the  vertebrflB  to  each  other,  the  broad  jjjj^"^ 
flat  sur&ces  of  the  bodies  are  maintained  in  contact,  and  united  the  veni 
by  a  strong  anterior  and  posterior  ligament,  an  intervening  eias-  ^^'^' 
tic  fibro-cartilage  being  placed  between  them ;  other  ligaments 
connect  the  processes  of  one  vertebra  to  the  same  parts  of  an- 
other; thus  ligaments  join  together  the  plates  of  the  vertebrae^ 
the  articular  processes,  and  the  spines.    The  portion  of  spine 
employed  for  the  ligaments  of  the  ribs  may  be  used  for  those  of 
the  vertebrae,  and  the  spinal  canal  having  been  opened,  either 
now,  or  before,  for  the  dissection  of  the  cord,  and  the  medulla 
and  its  membranes  removed,  the  ligaments  of  the  bodies  will  be 
seen  in  front  of  the  vertebrae  and  behind  them ;  the  ligamenta 
subfiava  between  the  plates  or  arches  of  the  vertebrae,  and  the 
supra-  and  inter-spinous  ligaments  can  be  dissected  on  the  portion 
of  spine  removed  in  opening  the  canal. 
.    The  Ugamenia  subflc^a^  so  named  from  their  colour,  consist  Union  of 
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tlie  Pro.  of  a  Strong,  yellowish  ligamentoua  and  elastic  structurey  aitualied 
*^^'^'    between  the  arches  or  plates  of  the  vertebrae,  to  connect -then 
meiTu    together,  and  close  the  spinal  canal  behind.    These  liganaenta, 
•ubflava.  j^^g^  gg^i^  \^y  looking  at  their  inner  surface,  are  of  a  somewliaft 
square  shape,  and  two  are  placed  in  the  interval  between  the 
arches  of  two  contiguous  vertebree ;  each  is  attached  below  te 
the  upper  border,  but  above  to  the  inner  surface  of  the  half 
arch ;  an  interval  in  the  middle  line  separates  the  lieament  of 
one  half  of  the  arch  from  that  of  the  other  side,  and  its  outer 
border  is  in  contact  with  the  junction  of  the  articulating  pro* 
cesses ;  their  spinal  surface  is  contiguous  to  the  dura  roater,  and 
they  are  covered  externally  by  the  arches  of  the  vertebrae* 
Supra-       The  spinous  processes  are  united  together  by  supra-  and  inters* 
^g»^  spinous  ligaments.    The  supro'tpinous  consists  of  longitudinal 
"'^^     bundles  of  ligamentous  fibres  connecting  together  the  apices 
of  the  spinous  processes.     It  is  thin  in  the  back  to  what  it  is  in 
the  loins,  and  it  does  not  exist  in  the  cervical  region  ;  some  of 
its  fibres  are  superficial,  and  are  continued  over  three  or  more 
spinous  processes,  and  others  are  deep  and  pass  from  spine  to 
spine.    It  is  closely  united  to  the  tendons  of  the  muscles  attached 
•pinoui.  ^^  ^^^  spines.     The  inter-spinous  ligaments^  situated  deeper  than 
the  preceding,  occupy  the  intervals  between  the  spinous  prou 
cesses,  and  extend  from  root  to  apex ;  each  is  attached  above 
to  the  under  surface  of  the  spine,  and  below  to  its  upper  border. 
The  size  of  these  depends  upon  the  intervals  between  the  spi- 
nous processes;  thus,  in  the  back,  they  are  much  smaller  than 
in  the  loins.     The  sides  of  the  ligament,  in  each  space,  are  in 
contact  with  the  multifidus  spinas  muscles,  one  margin  is  united 
with  the  supra-spinous  ligament,  and  the  other  extends  down- 
wards to  the  interval  between  the  ligamenta  subflava. 
or"the        ^^^  articular  processes  are  covered  with  cartilage,  and  a  sy-* 
ArticuiarMopio/  membrane  is  interposed  between  them;  and  enveloping 
es.         the  whole,  is  a  capsular  ligament  of  some  irregularly  scattered 
captuie.  fibres,  which  are  stronger  externally  than  internally.    This  artt- 
grnoTiai  culation  is  partly  covered  on  the  inner  surface  by  the  ligamenta 
huSi    subflava,  and  on  the  outer  by  the  muscles ;  its  sice  and  extent 
will  vary  in  the  several  regions,  according  to  the  difference  in 
the  articulating  processes  of  the  vertebrae. 
ijgap         The  bodies  of  the  vertebrae  are  united  together  by  an  anterior 
IS^B^^  and  posterior  common  ligament,  and  by  an  intervertebral  fibro- 
****^      cartilage. 

Foite-  The  posieriar  common  ligament^  situated  on  the  posterior  sur* 
Common  fi'ce  of  the  bodies  of  the  vertebrae,  and  in  the  vertebral  oanalt 
meat  ^^^ohes  from  the  axis  to  the  sacrum ;  it  is  wider  opposite  each 
intervertebral  fibro-eartilage  than  opposite  the  bodies  of  tbe  vc** 
td>rae  c  whieh  gives  a  sinuous  appearance  to  its  maif^as,  fSMti^ 
cularly  in  the  lumbar  region.  The  ligament  is  stronger*  and 
wider  in. the  back,  tban  in  either  the  neck  or  lokis,  andtthie»filire# 
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^kiohentar  intoitare,  superfieial,  extending  over  three  or  four 
bodidSy  «nd  deep,  between  those  of  two  vertebrie ;  the  thickness 
gf  it'in  the  back  is  greater  than  in  the  other  regions.  The  sur- 
ftiee  which  looks  to  the  spinal  canal  is  in  contact  with  the  dura 
mater,  and  the  other  lies  against  the  intervertebral  cartilages,  to 
which  it  is  closely  joined,  and  the  bodies  of  the  vertebrse^  from 
which  it  is  separated,  in  their  centre,  by  the  small  vessels  that 
perforate  them.  Along  each  side  of  the  ligament  is  the  longi- 
tudinal vein  of  the  vertebral  canal* 

The  anienar  common  ligament  extends  in  front  of  the  verte-  Anterior 
IvrsB  from  the  axis  to  the  sacrum,  is  whiter,  and  presents  more  ug!^ 
marked  fibres  than  the  posterior ;  it  is  rather  wider  opposite  ^^'^^ 
the  bodies  of  the  vertebrae  than  opposite  the  intervertebral  sub- 
stance, and  its  breadth  is  greater  in  the  dorsal  than  in  the  cervical 
region,  but  less  than  in  the  lumbar*  The  fibres,  as  in  the  pos- 
terior, consist  of  two  planes,  —  a  superficial,  which  passes  over 
the  bodies  of  three,  four,  or  five  vertebrae,  and  a  deep,  from  that 
of  one  vertebra  to  another ;  the  fibres  come  from  the  interver- 
tebral fibro*cartilages,  rather  than  from  the  bodies  of  the  verte* 
brss,  are  attached  to  the  margins  more  than  to  the  centre  of  the 
body,  and  form  a  band,  thicker  in  the  middle  than  at  the  borders^ 
which  is  perforated  by  small  vessels  to  the  vertebra?*  This 
ligament  is  covered  in  the  dorsal  region  by  the  aorta,  tlioracio 
duct,  and  vena  azygos,  and  it  lies  on  the  intervertebral  substance 
and  bodies  of  the  vertebras* 

'  The  intervertebral  Jibro^carttlages^  seen  when^  the  anterior  inter- 
and  posterior  common  ligaments  are  removed,  form  a  series  of  iibn^'^ 
discs  of  a  cartilaginous  structure,  situated  between  tlie  bodies  jj^' 
of  the  vertebrae,  which  they  serve  to  connect  toffether,  the 
highest  being  found  between  the  second  and  the  third  cervical 
vertebra,  and  the  lowest  between  the  last  lumbar  and  the  sacrum. 
'The  thickness  of  these  bodies  is  less  tn  the  back  and  neck  than 
in  the  loins^  their  shape  depends  upon  that  of  the  vertebras, 
and. their  deptli,  at  the  front  and  back,  varies  in  the  difierent 
regions ;  thus,  in  the  cervical  and  lumbar  region,  where  the  spine 
Is  convex  forwards,  the  anterior  part  of  each  cartilage  is  thick- 
est; but  in  the  dorsal,  in  which  it  is  concave  in  front,  the 
anterior  border  is  thinner  than  the  posterior*  Separate  onie 
▼ertebra  from  the  cartilage,  to  obtain  a  horizontal  view  of  it, 
ami  saw^  vertically,  one  or  two  others,  to  see  its  elasticity* 
Each  intervertebral  cartilage  is  united  firmly,  above  and  below^ 
to;the  bodies  of  the  vertebras  between  which  it  is  placed,  and  is 
lihiokcr  in  the  middle,  where  it  is-  pdpy,  than  at  the  circumfert* 
finee*  •  Anumber  of  cartilaginous  plates  enter  into  its  structure^ 
and  these- are  more  compact,  and  closer  together  at  the  circum^ 
4awnrce^^than  m  the  centre^  at  which  part  they  are  separated  by 
briaof^ifpongyaubstanoe,  permeated  by  a  viscid  fluid  which 
4^doU}ffaMii  ha  sttuaiioaiwheaa  venical  section  iamade.  The 
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fibres  of  each  cartilaginous  plate  pass  obliquely  from  one  Ter- 
tebra  to  the  other,  so  that  those  of  one  plate  or  layer  cross 
those  of  the  other,  like  the  legs  of  the  letter  X :  this  disposition 
of  the  fibres  in  the  layers  is  best  seen  between  the  lumbar  ver- 
tebrse,  since  this  structure  is  large,  and  the  layers  are  easily 
separated  from  each  other.  The  intervertebral  substance  is 
united^  in  front  and  behind,  to  the  anterior  and  posterior  common 
ligaments ;  laterally,  it  is  joined  by  the  ligaments  of  the  articula- 
tion of  the  head  of  the  rib,  and  it  reaches  to  the  intervertebral 
foramen. 
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DiMec.  After  the  dissection  of  the  muscles  of  the  bade,  detach  the 
^^  upper  extremity  firom  the  trunk  by  cutting  through  the  serratns 
magnus  musdci  and  place  the  limb  on  the  table  with  the  sub- 
scapularis  uppermost;  tie  together  the  axillary  artery  and 
brachial  plexus,  and  fi»ten  them  to  the  coracoid  process ;  sep^ 
rate  firom  each  other  the  musdes  inserted  into  the  base  and 
superior  costa  of  the  scapula,  and  clean  them. 
Miudct  Into  the  superior  cosia  is  fixed  the  omo-hyoid  muscle,  which 
£p«rior  is  about  half  an  inch  wide,  is  attached  to  the  superior  costa 
^^  ^  behind  the  ligament  converting  the  notch  in  this  part  of  the 
scapate.  bone  into  a  foramen,  and  sometimes  to  the  ligament :  the  di- 
rection of  the  muscle  is  upwards  and  inwards  to  the  davicle, 
TbUie  lo  which  it  may,  occasionally,  be  found  connected.  Into  ^bcut 
are  inserted  the  levator  anguU  scapulse,  between  the  superior 
angle  and  spine  of  this  bone ;  the  rfaomboideus  minor  to  the 
smooth  surface  opposite  the  spine ;  and  the  rhomboideus  nugor 
between  the  spine  and  inferior  angle,  but  it  is  not  fixed  directly 
to  the  bone  in  all  this  extent,  but  only  inferiorly,  the  other  filnres 
ending  in  an  aponeurotic  arch  whidi  is  connected,  above,  near 
the  spine  of  the  scapula ;  between  this  arch  and  the  bone  is  a 
tliin  fibrous  membrane  perforated  by  vessels.  Internal  to  these 
is  the  large  serratus,  attached  to  the  scapula  by  three  distinct 
parts,  correi^ondine  to  the  separate  portions  of  the  musde ;  -— 
die  upper  one,  thick  and  fleshy,  is  fixed  to  the  rough  surface  of 
the  bone  internal  to  the  superior  angle,  the  lower,  larger  and 
more  muscular,  to  the  impression  on  the  inner  side  of  the 
inferior  angle,  and  the  middle  portion,  very  thin,  and  almost 
membranous  in  some  subjects,  is  attached  to  the  base  of  the 
bone  between  the  angles,  forming  a  septum  between  the  leva- 
tor aagttli  and  rhomboidei  on  the  one  side,  and  the  snbsca* 
pukris  on  the  other*    The  serratos,  by  its  position,  conceals  the 
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mAter  part  of  the  subscainilaris.    The  posterior  scapular  artery 
M  now  seen  to  supply  these  muscles. 

Separate  the  serratus  from  the  subscapolarisy  take  away  the  t>uceo. 
oelhilar  membrane,  and  the  subscapuiaris  muscle  is  seen  to  be  ^^^ 
omrered  by  a  fascia  attached  to  the  bone  around  its  margins. 
Remove  this»  and  the  muscle  is  exposed. 

-   The  mbactqmlaris  muscle  is  triangular  in  shape,  corers  the  suiMca- 
ventral  surface  of  the  scapula,  and  extends  beneath  the  axillary  Si^il 
Teasels  sind  nerves  to  the  head  of  the  humerus ;  along  the  in« 
ierior  oosta,  the  muscle  projects  beyond  the  bone  so  as  to  come 
into  contact  with  the  lattssimus,  but  on  the  other  sides  it  does 
not  reach  to  the  margins.     It  arises  from  all  the  concave  por-  Origin. 
tion  of  the  venter  or  costal  surface  of  the  scapula,  and  is  con- 
nected to  the  ridges  on  the  bone  by  tendinous  processes  amongst 
the  muscular  fibres ;  from  this  origin  the  fibres,  collected  into 
separate  bundles,  ascend,  the  inferior  being  oblique,  and  the 
superior  almost  horizontal,  to  the  surface  of  a  tendon  placed  at 
first  in  the  interior  of  the  muscular  fibres,  but  which,  escaped 
firom  these,  is  inserted  into  the  small  tuberosity  of  the  humerus,  ^p^t^: 
and  some  of  the  inferior  fleshy  fibres  are  contmued  to  the  neck  ^^' 
of  the  bone  below  this  process.     To  see  this  insertion,  throw 
down  the  axillary  artery  and  nerves,  and  detach  the  subscapu* 
laris  firom  the  fossa,  noticing  at  the  same  time  the  tendinous 
processes  of  origin ;  follow  back  the  tendon  of  insertion  into  the 
muscle,  into  which  it  extends  for  some  distance;  it  will  be 
seen  to  be  inseparably  united  to  the  anterior  and  inferior  part 
of  the  capsule  of  the  shoulder  joint,  to  extend  farthest  along  the 
upper  border  of  the  muscle,  and  to  have,  between  it  and  the 
root  of  the  coracoid  process,  either  a  bursa  which  communicates 
with  the  joint,  or  a  prolongation  of  the  synovial  membrane  of 
the  articulation.     The  muscle  is  covered  in  the  greater  part  of  R«1a- 
Hs  extent  by  the  serratus  magnus  which  lies  against  it,  separated,  ^^^' 
jbowever,  by  cellular  membrane,  by  the  fasda  covering  the  sub* 
acapularis,  and  near  its  insertion  into  the  humerus  it  is  crossed 
by  the  axillary  vessels  and  brachial  plexus  of  nerves,  and  by  the 
BBUscles  which  arise  from  the  coracoid  process ;  entering  this  sur- 
fiice  near  the  vessels  are  numerous  small  arteries  and  the  sub- 
Bcapular  nerves  already  seen.   It  lies  on  the  venter  of  the  scapula, 
crosses  the  neck  of  the  bone  and  articulation  of  the  shoulder 
joint,  and  conceals  an  arterial  anastomosis  on  this  surface  of  the 
bone.    In  relation  with  the  upper  border  is  the  omo-hyoid  mus- 
de,  and  anterior  to  this  are  the  supra*scapular  nerve  and  artery ; 
the  inferior  border  is  in  contact  with  the  latissimus,  conceals  tne 
long  head  of  the  triceps,  and  is  separated  from  the  teres  major 
by  a  process  of  fascia;  along  this  border  run  the  subscapular 
artery,  vein,  and  nerves  for  ute  teres  and  latissimus ;  the  base 
of  the  muscle  is  close  to  the  insertion  of  the  serratus  magnus, 

separates  it  from  the  rhoroboideos  major.  infra- 

A  considerable  artery^  the  infra-scapuiar  branchy  is  given  offbnS^' 
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from  the  dorsal  artery  of  the  subscapular,  to  ramify  in  the  sub* 
scapular  fossa.  It  arises  opposite  the  inferior  costa  of  the  aca« 
pula,  runs  upwards  beneath  the  subscapularis,  and  anastomoses 
with  branches  of  arteries  which  come  from  the  axilkiry  and 
perforate  the  muscle ;  some  of  the  branches  radiate  downwards, 
and  some  across  the  centre  of  the  bonci  to  join  with  those  turn* 
ing  over  the  costie  of  the  scapula  :  this  artery  supplies  the  arti« 
culation  of  the  shoulder  and  the  bone. 

Diucc.       Turn  now  to  the  dorsum  of  the  scapula,  but  before  dissecting 

^°°'  the  muscles,  seek  the  cutaneous  nerves  distributed  over  the 
deltoid  muscle.  Place  the  arm  over  a  block  high  enough  to 
allow  it,  when  the  scapula  is  fixed  on  one  side,  to  hang  on  the 
other,  so  as  to  render  tense  the  muscular  fibres.  Remove  the 
skin  by  beginning  at  the  anterior  border  of  the  deltoid  already 
exposed,  and  raise  it  from  before  backwards.  The  integument 
has  been  removed  from  the  greater  part  of  the  dorsum  of  the 
scapula  by  the  dissection  of  the  trapezius. 

cutane-      xiie  cutaneous  nerves  are  the  supra-acromial  branches  of  the 

NerTcc.  ccrvical  plexus,  cutaneous  branches  of  the  circumflex  nerve, 
which  appear  below  the  posterior  border  of  the  deltoid,  also 
some  filaments  of  the  same  nerve,  which  perforate  the  muscle : 
these  ramify  in  the  integuments  over  the  deltoid. ; 

J^^'  Take  the  fascia  from  the  deltoid,  to  expose  it ;  this  may  be 
begun  at  the  anterior  border ;  in  removing  it,  the  dissector  will 
find  that  it  dips  between  the  fibres  of  the  muscle,  dividing  it 
into  large  fasciculi  which  resemble  those  of  the  gluteus  roaxi- 
mus,  and  from  the  coarseness  of  these  some  difficulty  will  be 
experienced  in  cleaning  them.  At  the  posterior  border  of  the 
muscle  the  fascia  is  continued  over  the  infra-spinatus  muscle. 
Of  course  the  muscle  will  be  dissected  in  the  direction  of  its 
fibres,  viz.  from  above  downwards. 

Suicie       '^^^  deUoid  is  a  large   triangular-shaped  muscle,  the  base 
""^  *'  above,  at  the  clavicle  and  scapula,  and  the  apex  below,  at  the 

orifio.  humerus.  It  arUes  from  the  whole  of  the  inferior  border  of  the 
spine  of  the  scapula,  from  the  anterior  border  of  the  acromion 
process,  and  from  the  external  half  or  third  of  the  clavicle ;  the 
fibres,  as  in  all  triangular  muscles,  take  different  directions,  the 
anterior,  the  shortest,  pass  downwards  and  backwards;  the  middle 
descend  vertically ;  and  the  posterior,  the  longest,  are  directed 
downwards  and  forwards,  to  form  a  thick  pointed  portion,  whidi 

inscT.    is  ifueriedf  by  a  tendon,  into  the  impression  on  the  middle  of  the 
^'      outer  surface  of  the  humerus,  between  the  fleshy  processes  of 

^•-  the  brachialis  anticus  muscle.  The  cutaneous  surface  is  convcfx 
forwards  by  the  position  of  the  head  of  the  humerus  beneath, 
and  forms  the  projection  of  the  shoulder ;  it  is  fasciculated  on 
the  surface  by  processes  of  fasciae  which  dip  between  the  fibres, 
and  the  number  of  these  varies ;  sometimes  the  muscle  appears 
to  be  divided  into  three  portions,  corresponding  to  the  attach* 
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m^U  €9  the  davide,  acromitfiH  And  scapula^  aiid,atolheri;  into 
iiMce..    Tbe  platysma  covers  the  upper  part  of  the  muscle*  and 
|he  fascia  and  ciAtaneous  nerves  tlie  lowen    The  anterior  border 
ifk  parallel  to  the  pectoral  is  major»  separated  from  it  by  the  cepbalie 
vein  and  thoracica  humeraria  artery;  the  posterior  rests  on  the 
iafra*spinatus  muscle  and  overhangs  the  triceps  muscle.     The 
baae  is  attached  to  the  clavicle  and  scapula,  and  corresponds  to 
the  line  of  insertion  of  the  trapezius  to  the  upper  border  of  these 
bones;  the  apex  is  attached  to  the  humerus,  and  a  digitation  of 
Uie  bracbialis  anticus  lies  on  each  side  of  it.    Divide  the  deltoid' 
near  its  upper  attachment,  and  throw  down,  as  much  as  the 
vessels  and  nerves  on  the  under  surface  will  permit,  the  lower 
part  of  the  muscle  to  see  its  insertion  ;  dissect  at  the  some  time 
the  circumflex  artery  and  nerve  beneath  the  muscle.     A  bursa 
will  be  seen  beneath  it.     The  insertion  is  fleshy  on  the  outer,  ^p^er- 
^pect,  but  tendinous  beneath,  and  the  under  surface  of  thenfc^^ 
muscle  is  also  aponeurotic  above  this ;  the  attachment  to  the  bone  '''«"<>°°' 
CKHisists  of  a  central  tendon  which  is  the  strongest,  receives  the 
puddle  or  vertical  fibres,  and  projects  lowest  on  the  bone ;  of  an 
anterior  portion,  extending  upwards  from  it  along  the  bone, 
which  receives  the  clavicular  fibres  of  the  muscle,  and  joins  the  - 
insertion  of  the  pectoralis  major;  and  of  a  posterior  thinner  por- 
tion which,  in  like  manner,  is  united  to  the  fibres  from  the  spine 
of  the  scapula.     The  muscle  conceals  posteriorly,  below  the  Rei«- 
spine  of  the  scapula,  the  infra-spinatus  and  teres  minor  muscles ;.  the  po>.' 
the  head,  and  upper  part  of  the  humerus,  with  the  tendons  otl^^^^^ 
the  teres  minor,  infra-  and  supra- spina tus  muscles  inserted  into, 
the  great  tuberosity  of  this  bone :  between  these  and  it  a  lai^e. 
bursa  is  placed.   Below  the  head  of  the  bone  are  the  circumflex 
arteries  and  nerve,  and  the  upper  part  of  the  biceps  muscle ;  in* 
front  of  the  humerus,  the  coracoid  process  and  muscles  attached; 
to  it,  and  near  the  clavicle,  the  inferior  acromial  artery. 
.   Follow  back  the  circumflex  vessels  and  nerve  round  the  neck  Diuec- 
of  the  humerus,  taking  away  the'  cellular  membrane  which  fills  ^^^^' 
up  an.  interval  behind -the  bone,  and  in  front  of  the  long  head  of 
the  triceps ;  in  this  fat  is  a  branch  from  the  nerve  to  the  terea 
minor  muscle  placed  along  the  inferior  costa  of  the  scapula. 

The  posterior  circumflex  artery  is  a  branch  from  the  axillary^  p^^^, 
opposite  the  lower  border  of  the  subscapularis  muscle,  it  leaves  rior 
the  artery  and  axilla  by  passing  round  the  neck  of  the  humerusy  sex^Ar- 
thrdugh  a  space  bounded  -  in  front  by  this  bone,  behind  by  the  ^^^* 
long  head  of  the  triceps,  and  above  and  below  by  the  teres 
muscles;  the  artery  is  accompanied  by  the  circumflex  nerve 
placed  above  it,  and  by  a  vein ;  having  passed  through  thia  space, 
it  enters  beneath  the  deltoid  muscle  and  divides  into  numerous 
branches; — some  of  these  ascend  on  the  capsule,  and  head  of 
tbie  bone  supplying  theui«  one  of  the  branches  passes  in  front  of 
tbf^Jt«A<lQn.  of  ihe  terfs  minor,  and  on&  behind,  this  last  also 

B   B 
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iupplies  the  tarts  minora  or  ike  branch  to  k  iHay  be  gkoA-off 
when  the  trunk  is  turoijig  round  the  humerus;  othem  endrde 
tlie  neck  of  the  bone  to  anastomose  with  the  anterior  circumflei^  i 
but  the  greater  number  of  branches  descend,  and  are  distribuf;ed 
to  the  under  surface  of  the  deltoid,  and  join  with  branches  to  Ibis 
muscle  from  the  acromial  thoracic  artery :  this  artery  suffdiea 
also  the  iong  head  of  the  triceps  suiscle.  Tlie  mferior  acromial 
branch  is  now  seen. 
areom-      The  einmwfiex  ntrve^  a  branch  (mm  the  posterior  cord  of  the 
SlJ^«.    brachial  plexus,  and  lying  at  first  behind  the  axillary  artery^ 
•oon  leaves  the  axilla  by  passing  round  the  lower  border  of  tlte 
subscapularisi  and  close  to  the  articulaliion  of  the  shoulder;  it 
then  runs  with  the  artery,  but  placed  nearer  the  head  of  the 
hunaerusi  through  the  interval  between  this  bone  and  the  triotpt 
muscle,  and,  beneath  tlie  deltoid,  divides  into  numeffous  brattchea 
which  enter  the  under  surface  oi  the  muscle  to  supply  its  sub- 
stance; some  of  these  perfbrate4he  deltoid  and  enter  the  isiegu** 
Branch  nsoRtt.  Sa  Iho  norvo  passes  by  the  subscapularis  it  gives  ft  bf  andi 
TctM     to  tlM  teres  minor^  which  eaters  the  lower  border  of  this  musde 
^"^^    and  supplies  U  t  and  near  the  posterior  border  of  the  deltoid,  the 
cutane-  catenMNM  MiiicA  of  the  shauideTf  which  perforates  the  fascia,' 
branch,  aiid  is  distributed)  as  seen,  to -the  integuments  over  the  dekonL 
AMcHOT  .  TheoNftrior  ehxttmjktc^  arier^i  much  smaller  than  the  po9* 
ses  aS^  terMT,  arises  from  the  oates  side  of  ^e  axillary  artery  below  4bb 
t^',    .  bcttd  of  ^  hiimevtis,>and  rather  beJow  the  origin  of  the  posterior 
'citcamfleB^  it  passes  heriaottCallyoutwands  in  front  of  theisedc 
of:  the  bane,  above  the  tendons  of  the  latiteimus  and  teres 
mus^sy  and  beneath  the  ooraco-brachiaMs»  short  head  of  the 
bfoepsi  and  external,  outaneous  nerved  to  the  bicipital  groove  «f 
the  humerus  t  at  this  part  the  artery  divides  into  an  ascending 
braadh  which  runs  in  the^groove^  supplies  the  head  of  the  bone 
and.  the  attioulation;  and  a  transverse^  which  is  directed  out- 
wards to  anastomoBe  with  the  posterior  civcumflex^  and  acromial 
thoracic  arteries* 
inftv^  '  t  The>tn^ti»A^taaM(v  musch  will  be  seen  by  removing  the  -ipo- 
l^wSti  neurosis  which  ^oversk,  and  is  attached  to  the  mar^ns  of  the 
^    '' '  scapula  «id  spine  of  this  bone,  sending  a  process  between  dns 
nittscle  and- the  teres  minor»  and  is  continued  forwards  toita  m« 
settioo*    The  muscle  is  triangetflnr  in  shape,  occupies  the  infrs^ 
spinal  fiissa^  and  exteodil  from  it  to  the  head  of  the  humerus^  it 
Origin,   ar&er  from*  the  greater  part  of  the  iafhi-spinal  fossa  by  £eshy 
^  arid  tendinduB  processes,  except  neai'  the  neck  of  the  bone,  where 
kjls  separatea  by  the  infifa-spinal  vessels  and  nerve/  andbhy 
iotne  oillubr  membrtone ;  from  the  lower  surface  of  the  apin^ 
firtan  the  fascia  coverimg  it,  and  iVom  the  piv>oess  of  ftseia^betMei^ 
its  and  the  teres  minon  -  Th^  fibres  ram  outwards,  and  the  lower 
ones' obliqueljrupwardstio' the  tendon  whiohy  concealed  bjp  those 
^^^^^    fiboesthas.ansctfiouthe*  flpine^ passes  over  the  capsule  ofittba 
tkn*'    articulation  of  the  shoulder,  and  is  inserted  into  the  middle  of  the 


three' depreftsiM^  on  the  g^eat  tuberosity  of  the  humerus,  being 
GOhneeted  by  a  tendinoas  expansion  with  the  tendons  of  the 
lUprft'Sptnatus  and  teres  minor.  The  cutaneous  surface  is  rough 
^hien  the  fascia  ts  removed,  because  the  fibres  attached  to  it  are 
divided ;  the  part  of  the  muscle  near  the  spine  of  the  scapula  is 
^vered  by  the  deltoid,  and  that  near  the  inferior  angle  by  the 
iMissimus,  but  the  portion  between  them  is  subcutaneous.  The  Reu- 
upper  border  is  in  contact  with  the  spine  of  the  scapula,  and  deU  ^*^'' 
fold  muscle  attached  to  it ;  the  lower  -has  parallel  to  it  the  teres 
flilnor,  from  whidi  it  is  often  separated  by  a  process  of  fascia, 
and  the  teres  major  comes  into  contact  with  it  at  the  inferior 
angle  of  the  scapula ;  the  posterior  border  corresponds  to  the 
insertion  of  the  rhomboideus  major,  llie  muscle  lies  on  the 
aoMMila,  on  the  infVa-spinal  branches  of  the  supra>scapular  vesseli^ 
and  nerre,  and  on  the  humero-scapnlar  articulation. 

The  teres  minor  mueele  is  a  long  narrow  slip  placed  near  the  Teres 
inferior  oosta  of  the  scapula,  and  below  the  infra«spinatus,  to  Sutcie. 
vHrieh  its  origin  is,  frequently,  inseparably  united ;  if  the  fascia 
oenrering  it  is  not  removed,  let  it  be  done.    It  «rfMt  from  a  Origin. 
amooth  suiiaoe  on  the  dorsum  of  the  scapula^  between  the  m* 
iertor  costa  and  the  fossa  Snfra-spinata,  and  also  from  the  pro-* 
cesses  d  flisoiss  which  incase  it ;  the  fibres  run  upwards  to  the 
tendon  ofimMrHon  which  is  attached  to  the  inferior  of  the  three  ^^*  - 
depressions  on  the  great  tuberosity  of  the  humerus,  and  some  *"' 
are  continued  forwards  to  the  bone  below  ibis  process.    The  Rei«. 
aoperfidal  surface  is  covered  by  the  deltoid,  and  is  partly  sub-  ^^°"'* 
cutaneous;  and  the  deep  lies  on  the  scapula,  long  head  of  the 
trieeps,  and  articulation  of  the  shoulder  joint.     The  upper 
Imrder  is  in  contact  with  the  infVa-spinatus ;  and  the  lower  with' 
the  'teres  major,  near  the  infl^rior  angte  of  the  scapula;  but  a^ 
these  muscles  diverge  to  their  insertions,  they  have  not  this' 
jrdation  in  front ;  this  border  lies  on  the  long  head  of  the  tricepsr 
and  underneath  it  turns  the  d<Hval  branch  of  the  subscapular  r  a 
branch  of  this  artery  lies  between  the  teres  musclc8.r 
•u The  iftMvrnMpor  mmeele  is  extended  from  the  inferior  angle  of^^;  ; 
tike  aoapda  to  the  humerus^  and  it  will  be  necessary  to  turn  to  MvMh^l 
tibe  front  of  the  arm  to  see  part  of  its  anatomy.    Its  odE^tfi  is  ^^*^- 
from  the  rough  surface  on  the  dorsum  of  the  soapub  a  little 
above  the  inferior  angle,  and  for  some  distance    along    tiie 
iAferior  costa,  from  the  fhscia  covering  the  subscapularis  muscle ( 
IMb  ftbrciB  are   directed  forwards  to  the  humerus  to  join  the       -^'^^ 
tendon  of  «x«eni^  which,  about  two  inches  widev  is  fixed  to  tlie  ^'j'Jj^'- 
posterior  and  inner  border  of  the  bicipital  groove  of  the  'hiS4 
iBeros.  •  The  tendon  appears  sooner  on  the*  anteri«Mr  than*  the 

K Iter  surface  ef  the  musde,  is  intimately  united  to-tiia 
bofder 'of  tlie'tendon  of  the  latissimus,  but  not  so  xrbaely 
aea#i  the  bicifiilal  groove^  since  a  bursa  intervenes  between 
tUenl^  ite^teodaaa  high  as  that  <^  theiatisamus^  andneasljr    ^^^^^ 
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as  far  below,  as  that  tendon  is  wide»  and  an  exptosion  is  aerti 
Kvin.     ofF  from  the  tendons   to  the  fiiscia  of  the  arm.     In  front,  the 
latissimus  dorsi,  axiUary  vessels  and  nerves,  and  ooraco-brachiaiis 
and  biceps  muscles  lie  on  it ;  and,  behind,  it  is  covered,  at  the 
inferior  angle  of  the  scapula,  by  the  latissimus  dorsi,  but  as  this 
becomes  inferior  to  the  teres,  this  surface  is  then  subcutaneous. 
When  the  teres  has  passed  below  the  inferior  costa  of  the  sea* 
pula,  it  is  placed  in  front  of  the  long  head  of  the- triceps,  and 
assists  to  form  the  posterior  boundary  of  the  axilla.     The  uppef 
border  is  parallel  to  the  subscapularis,  but  separated  by  an  in* 
termuscular  septum,  and  by  the  circurodex  artery  and  dorsal 
branch  of  the  subscapular;    it  lies  close  to  the  tered  minor, 
■as  far  as  the  tendon  of  the  triceps,  tlie  process  of  fascia  and 
descending  branch  only  of  tlie  dorsal  artery  intervening.     The 
lower  border  is  in  contact  with  the  latissimus,  and  is  received 
into  a  hollow  formed  by  the  crossing  of  its  fibres,  as  was  seen  in 
the  examination  of  this  part  of  the  muscle ;  but  near  the  hu- 
merus, in  consequence  of  the  greater  extent  of  its  tendon  and 
the  ascending  of  that  of  the  latissimus,  the  teres  projects  below 
tiu^e     '^*     Between  the  teres  and  the  lower  border  of  the  scapula* 
lower      with  its  subscapularis  and  teres  minor  muscles,  is  a  triangular 
the'^sla.^^ space,  limited  m  front  by  the  shail  of  the  humerus,  and  it  is 
pula.      divided  into  two  by  the  long  head  of  the  triceps  which  crosses 
about  its  centre ;  the  posterior  dimsion^  triangular,  is  bounded 
above  by  the  lower  border  of  the  scapula  and  its  muscle,  below  by 
the  teres  major,  and  in  front  by  the  long  head  of  the  triceps,  and 
through  it  passes  the  dorsal  brandi  of  the  su^capular  artery;  the 
ttnterior,  larger  in  size,  because  of  the  greater  divergence  of  the 
teres  from  the  border  of  the  scapula,  is  somewhat  square-shapedi 
the  teres  major  being  below,   the  scapula  and  subscapularis 
muscle  above,  the  shaft  of  the  humerus  in  front,  and  tlie  long 
head  of  the  triceps  behind :  the  posterior  circumflex  artery  and 
nerve,  which  are  distributed  to  the  deltoid,  pass  through  it  from 
the  front  to  the  back  of  the  arm. 
Difsec.       Before  dissecting  the  supra-spinatus,  which  would  come  next 
V***"'      in  order,  the  ligaments  connecting  the  clavide  and  seapula 
should  be  studied,   since  the  acromion  requires  to  be  sawn 
through  to  expose  this  muscle. 
j^f'llf^^        The  clavicle  is  united  to  the  coracoid  process  of  the  scapula 
^^j^icie  by  means  of  a  ligamentous  band  between  them,  and  to  the 
Scapula,  acromion  by  an  articulation,  and  sjmovial  membranes 
coracn.      The  coroco^clavicuiar  ligament^  easily  seen  by  removing  aotnc 
larLlga.  cellular  membrane  which  surrounds  it^  is  a  firm  ligamentoua 
meuts.    process  connecting  the  bones.     In  consequence  of  paria  of 
this  ligament  having  difierent  directions,  two  distinct  nittMa 
have  been  given  to  these,  although  tliey  are  united  posterioaly. 
conod   The  posterior  portion,  called  conmd^  is  triangular  in  ahapei  the 
^^  °"'  apex,  below,  joins  the  posterior  part  of  the  coracoid  proQeaH  .Mil 
the  base,  above,  is  attached  to  the:tubercle  on  the  under  surface 
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#f  tke  clftviele;  the  anterior,  the  irapezoidt  rather  square-shaped,  Trape. 
»  larger  than  the  ccHioid,  and  is  placed  external  to  it;  it  is  fixed, 
below,  to  the  inner  border  of  the  ooracoid  process,  and,  above, 
to  the  line  extending  from  the  tuberosity  on  the  under  sur- 
&ce  of  the  clavicle  tovrards  the  outer  extremity  of  the  bone ; 
the  posterior  part  of  this  ligament  is  united  to  the  conoid,  but 
the  anterior  is  separated  from  it  by  cellular  membrane. 

The  acromio-clavicular  articulation  is  formed  by  the  articular  ^9^^- 
surfaces  of  the  clavicle  and  acromion^  retained  in  contact  by  vIc^iL 
ligaments,  with  a  synovial  membrane  between  them  ;  and  to  see  mif,^^ 
it,  the  cellular  membrane,  and  fibres  of  the  trapezius  and  deltoid 
must  be  removed. 

'  The  capsular  membrane  of  this  articulation  consists  of  scat^  captu- 
tered  fibres  which  surround  the  ends  of  the  bone,  and  are  thicker  ^' 
above  and  below ;  which  has  occasioned  separate  superior  and 
inferior  ligaments  to  be  described  to  the  articulation. 

The  inter-arUcular  cartilage  is  sometimes  found  between  the  inter-^r- 
bones  at  their  upper  part  only,  and  the  articular  surfaces,  and  s^o^ai 
the  sides  of  ^e  cartilage  are  covered  by  one  synovial  membrane,  ™|JJ^ 
To  see  these  parts  the  davicle  may  be  sawn  through  external  to 
the  coraco-clavicular  ligament,  and  a  longitudinal  section  made 
through  the  articulation  of  it  and  the  acromion. 

The  proper  ligaments  of  the  scapula  are  ligamentous  bands:^^^^  ^f 
passing  from  one  part  to  another  of  the  same  bone*  ^^^*^ 

The  coraeoacromial,  or  anterior  proper  ligament  o£  the  scapula,  ^ 
is  a  triangular  ligamentous  band  between  the  acromion  and^^^^^^ 
coracoid  process.    It  is  attached,  externally,  by  its  apex,  to  thfe  ^^*^ 
point  of  the  acromion  process  in  front  of  the  articulation  to  the 
clavicle,  and,  internally,  by  its  base  which  is  separated  into  two 
portions,  to  the  outer  border  of  the  coracoid  process  of  the 
•capula,  the  anterior  portion,  almost  transverse,  being  fixed  to  its 
apex,  and  the  posterior,  stronger,  more  oblique,  and  longer,  to  its 
base :  the  part  of  the  ligament  between  these  two  is  membranous. 
The  upper  surface  is  covered  by  the  deltoid,  the  lower  forms 
with  the  acromion  an  arch  over  the  supra^^inatus  muscle,  and 
articulation  of  the  humerus. 

The  posterior  proper  ligament  of  the  scapula  is  a  short,  strong  Posce. 
band  of  fibres,  extended  across  a  notch  in  the  superior  costa  of  ^^^^^ 
liiis  bone,  converting  it  into  a  foramen  ;  it  is  fixed  in  front  to  the 
base  of  the  ooracoid  process,  and  behind  to  the  superior  costa* 
and  through  the  foramen  formed  by  it  passes  the  si^ra-scapular 
nerve,  but  above  it,  the  artery  o£  the  same  name.  The  omo* 
fayoid  muscle  arises  from  it. 

'   Saw  through  the  acromion,  so  as  to  remove  it  with  the  outer  Diwec 
extremity  of  the  clavicle,  and  the  supra-^spinatus  will  be  seen  ^^^' 
after  the  removal  from  its  surface  of  a  strong  fascia  which  covers 
it  in,  as  in  the  case  of  the  infra*«pinatus,  and  is  attached  to  tbe 
naf^ns  of  the  foasau 
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Sum-        The  tupra-spinaius  muscb^  also  triongukr  .in  Us  shape; iM> 
iSuicie."  situated  in  the  supra-spinal  fossa*     Its  ariffin  is  from  the  surTace 
Origin,  of  the  bone  in  the  fossa,  as  well  as  from  the  fiucia  wliicbr  C6vyef% 
it ;  the  fibres  converge  as  thej  pass  forwards  and  outwards  isi 
inser.     the  tendon,  which  passes  over  the  articulation^  to  be  imtetsied 
^'°"'      into  the  upper  oli  the  three  impressions  on  the  great  tuherosit|P 
of  the  humerus ;  an  expansion  is  sent  from  the  tendon  to  joift 
Rcia-      with   that  of  the  infra-spinatus.      The  cutaneous  surface  is 
covered  by  the  trapezius,  and  beneath  it  by  the  fascia;   the 
muscle  lies  on  the  bone  in  the  supra-spinal  fossa,  and  on  th6 
artery  and  nerve  which  run  under  it,  on  the  humero^scapolar^ 
articulation^  and  on  the  head  of  the  humerus.   The  upper  border 
is  parallel  to  the  superior  costa  of  the  scapula,  and  in  contact 
with  the  omo-liyoid  muscle,  and  supra-scapular  artery  and  nervisms 
the  lower  rests  on  the  spine  of  the  scapula;  the  base,  towards  tha 
base  of  the  scapula,  corresponds  to  the  insertion  of  the  levator 
anguli  scapulc 
DiMec-       Separate  the  supra-spinatus  from  the  supra-spinal  fossa  by 
^^"'      detaching  it  at  the  base,  and  the  iofra-spinatus  ^m  the  infe* 
rior  depression  ;  and  dissect  the  supra-scapular  artery  and  iierve» 
which  enter  beneath  the  upper  border  of  the  supra-spinatus, 
and  the  dorsal  branch  of  the  subscapular,  beneath  the  infra- 
spinatus muscle. 
Supra-        The  supra-scapular  artery  is  one  of  the  branches  into  which 
Artery'.'  the  transversalis  humeri  divides  near  the  superior  costa  of  the 
scapula ;  it  enters  into  the  supra-spinal  fossa  beneath  the  supra- 
spinatus  muscle,  by  passing  usually  above  the  ligament  which 
converts  the  notch  in  this  part  into  an  aperture,  the  nerve  being 
below  it.    Beneath  the  supra-spinatus  muscle,  it  gives  off  the 
^^"f    supra-spifiol  artery^  which  sends  outwards  and  inwards  branches 
branch,  to  the  musclc,  and  to  the  articulation,  and  some  enter  the  bone.; 
die  trunk  then  passes  beneath  the  acromion  into  the  infra-«pinal 
•pinai    ^ossa,  and  terminates  in  the  injra-spinal  artery^  whicl^  gi.veii 
branches  downwards  to  the  muscle,  and  to  the  inferior  ang|e 
of  the  scapula,  outwards  on  the  bone  to  supply  it,  and  to  jqm 
the  posterior  scapular ;  and  inwards,  some  to  anastomose  freeljf 
with  the  dorsal  artery  of  the  subscapular.    One  or  two  braocbe; 
of  the  supra-scapular  ascend  by  tlie  side  of  the  spine  to  perforafii 
the  attachments  of  the  muscles  to  tliis  part,  and  to  ramify  ,<^ 
the  acromion  process  with  the  superior  and  inferior  acron^iaL.  ,j^ 
Don^       The  dorsal  branch  rf  tlie  svhscapular  arises  from  this  art^^ 
onbe     soon  af^er  it  has  passed  tlie  head  of  the  humerus ;  it  rups  siojif^ 
^lar*'  ^^^  posterior  wall  of  the  axilla,  passing  backwards  from  thetS)^ 
Artery.  scapuUr,  and  lying  -on  the  subscapularis  and  tendon  of  the  l^^g 
head  of  the  triceps,  to  reach  the  posterior  of  the  two  ^p^f 
at  the  inferior  border  of  the  scapula ;  the  branch  then  turns 
through  this  space,  close  to  the  inferior  <rosta  which  is'gcidoVed 
for  it,  enters  the  inf^a-spinal  fossa  beneath  tlte  terito  tbinof  HM 
infra-spinatus  muscles,  and  teribinates  by  supplying  tlie  muscles 
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ttttdfossft^  aftd  by  anestoroosii^  wich  the  inlira«Sf»iiialv  branch  of 
th«  «iipra-8capa1ar  artery.  Whan  it  turns,  round  the  boner  ifc 
gives  off  a  long  descending  brand),  wbich  continues  «long  the 
infevier  coata,  between  the  teres  minor  and  majors  to  tlibe  int 
aeftioii  of  the  latter ;  at  this  point  it  turns  to  the  dorauoi  of  the 
aoapula,  and  anastomoses  with  the  other  arteries  on  this  surface» 
and  with  the  posterior  scapular.  These  arteries  are  acoonfr« 
panied  by  veins  which  have  the  same  relations. 

The  nqfra»9C(iqndar  nervCf  a  branch  of  the  brachial  plexus,  is  supn*  *^ 
dissected  to  this  part  in  the  neck ;  when  it  reaches  the  super&oe  Nerre?'^ 
oosta  of  the  scapula,  it  enters  the  supra-spinal  fossa  by  passing 
throi^h  the  notch ;  the  nerve  is  U)en  directed  downwards 
and  outwards  beneath  the  acromion,  and  a  fibrous  band  which 
binds  it  down  in  this  part,  to  reach  the  infra- spinal  fosaa,  in 
which  it  divides  into  many  filaments  that  radiate  to  supply  the 
upper  and  lower  parts  of  the  muscle.  In  the  supra-spinal  fossa 
it  gives  off,  moreover,  two  filaments,  one  near  its  entrance,,  and 
the  other  near  ks  exit  from  it :  these  correspond  to  the  supra* 
spinal  branches  of  the  artery,  and  those  below  the  acromioa 
to  tbe  infra*spinal  branch  of  the  same  vessel. 
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The  dissection  of  the  shoulder  being  completed,  continue  d{„^ 
with  that  of  the  arm:  —  place  the  extremity  on  the  table  with "<»• 
the  front  uppermost;  make  an  incision  along  the  centre  of 
the  prominence  of  the  biceps,  and  continue  it  to  about  two 
inches  below  the  bend  of  the  elbow ;  at  its  termination,  make 
a  transverse  one  to  allow  the  skin  to  be  raised  in  two  flaps, 
and  remove  it  from  both  the  front  and  back  of  the  arm,  td 
dissect  the  cutaneous  veins,  nerves,  and  fascia;  a  bursa  is 
found  between  the  olecranon  and  skin.  11ie  cutaneous  nerves 
on  the  outer  side  of  the  arm  are,  from  the  circumflex,  which 
have  been  seen  on  the  deltoid,  from  the  musculo-spiral  or  radial, 
about  the  centre  of  the  arm,  and  from  the  external  cutaneous^ 
iti  the  outer  bicipital  groove,  immediately  above  the  elbow  ;  on 
1)ie  inner  side  and  in  Iront,  as  in  the  thigh,  the  nerves  are  muth 
more  numerous;  thus,  beginning  above,  are  found  the  smull 
^taneous  branch  of  the  internal  cutaneous,  and  the  cutaneous  I 
from  the  nerve  of  Wrisberg*;  the  internal  cutaneovis  perfbrating 
theTa^cia  by  two  branches,  over  the  artery  in  the  middle  of  the 
ktm ;  and,  nearer  the  posterior  part,  to  which  they  are  dfe- 
ti'ibu^ed,  the  cutaneous  branch  of  the  musculo-spiral,  and  tbe 

l>j*/<Xhfr».  19  Kmnotimay.  ft  tmiJl  bra^h  from  the  two  upper  ii^rcQ«u^ 
fp!ffsy^v^%^Xp  ft^  intcyst^fi^ts  over  tbe  oiraco-brachi^Is  muscle.  ^ 
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long  descending  branch  of  the  nerve  of  Wrisberg,  aboat  the 
lower  third ;  and  posterior  to  these  and  distributed  behind  are 
the  branches  of  the  intercosto-humeral.  The  veins  are  most 
numerous  in  front  of  the  bend  of  the  elbow,  and  the  basilic  and 
cephalic  ascend  from  them  along  the  inner  and  outer  sides  of 
the  biceps  muscle. 
Super-  -  The  superficial  fascia  of  the  arm  is  thicker  in  front  of  the 
F^ia.  elbow  than  in  the  other  parts,  and  contains  between  its  layer! 
the  superficial  veins  and  lymphatics,  as  in  the  groin.  The  super- 
ficial layer  contains  the  fat,  and  varies  most  in  thickness. 
veini  in  In  front  of  the  bend  of  the  elbow  the  cutaneous  veins  of  the 
ftontof  forearni,  seen  issuing  from  beneath  the  integument,  unite  in  the 
Elbow,  two  veins  of  the  arm ;  they  are  frequently  very  irregular,  but  in 
the  normal  arrangement  they  have  the  following  disposition : — 
a  small  vein,  the  radial^  lies  on  the  outer  side^  and  is  a  continu- 
ation of  the  veins  of  this  part  of  the  forearm  ;  some  larger  ones 
the  anterior  ulnar,  unite,  in  front  of  the  inner  condyle,  to 
form  the  ulnar  vein,  which  is  then  joined  by  the  posterior  ulnar 
from  behind ;  and  in  the  centre  is  the  large  median  vein.  The 
median,  usually  the  largest  of  the  three,  divides,  rather  below 
the  bend  of  the  elbow,  into  an  internal  branch  which  joins  the 
ulnar,  to  give  rise  to  the  basilic  vein  of  the  arm,  the  communi- 
cating branch  being  named  the  median  basilic ;  and  into  an  ex- 
ternal, which  unites,  in  like  manner,  with  the  radial,  to  form  the 
cephalic  vein,  and  the  communicating  branch  between  these  is 
the  median  cephalic.  The  point  of  division  of  the  median  is 
joined  by  a  branch  from  the  deep  vein,  which  perforates  the 
fascia  of  the  forearm.  The  median  basilic  and  cephalic  veins 
should  be  studied  with  care  by  the  dissector,  since  venesection 
is  practised  in  them ;  and  the  relation  of  the  median  basilic  to 
the  brachial  artery  which  it  crosses,  as  well  as  to  its  varieties, 
is  very  important. 
MedUm  The  median  basilic  vein  passes  upwards  and  inwards  over  the 
BM^ic.  brachial  artery,  to  reach  the  inner  border  of  the  biceps,  and  to 
unite  with  the  ulnar  in  the  basilic  vein.  Its  direction  is  more 
Jiorizontal  than  that  of  the  median  cephalic,  but  this  varies  ac- 
cording to  the  situation  of  the  median  vein ;  for  when  this  is 
nearer  the  inner  side  of  the  arm,  the  median  basilic  will  be  more 
vertical  in  its  direction,  and  wee  versdj  in  this  vertical  po- 
sition the  vein  will  cross  the  artery  more  obliquely,  and  lie  along 
its  side  for  a  greater  distance.  It  is  covered  by  the  superficial 
&scia  and  skin,  and  is  crossed  by  some  small  branches  of  die  in- 
ternal cutaneous  nerve ;  it  lies  on  the  aponeurosis  of  the  ann»  io 
the  interval  between  the  muscles  arising  from  the  inner  condvl^ 
•and  the  inner  border  of  the  biceps,  and  crosses  the  bracnii^ 
artery,  separated  from  it  by  a  strong  aponeurotic  layer  sent  from 
the  tendon  of  the  biceps  towards  the  mner  condyle,  to  join  the 
fascia  of  the  arm,  and  which  is  strongest  rather  below  Vkt  hevA 
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of  the  elbow :  behind  the  vein  are  three  or  more  large  branches 
of  the  internal  cutaneous  nerve,  which  cross  iL  This  vein  is 
jnore  prominent  and  fixed  than  the  median  cephalic,  in  conse- 
quence of  its  firm  support  behind,  is  generally  the  larger  trunk, 
and  is  selected  for  venesection.  In  cases  of  high  origin  of  the 
radial  or  ulnar  arteries  from  the  brachial  trunk,  it  is  to  this  vein, 
with  reference  to  the  operation  of  venesection,  that  they  have  an 
important  relation ;  for  the  irregular  branch  may  pass  beneath 
the  fascia  and  vein,  as  the  brachial,  increasing  the  number  of 
vessels  behind  it,  and  the  chances  of  injury;  or  it  may  be  super- 
ficial to  the  aponeurosis  of  the  arm  in  close  contact  with  the 
vein,  for  which,  in  fat  subjects,  it  is  not  impossible  that  it  may 
be  mistaken.  The  median  cephalic^  the  other  division  of  theMedUm 
median,  runs  more  vertically  upwards  and  outwards  than  thei^^^ 
median  basilic,  to  reach  the  outer  border  of  the  biceps ;  it  is 
external  to  the  artery,  and  loosely  supported  behind,  in  conse- 
quence of  being  surrounded  by  cellular  membrane,  and  lying  in 
the  deep  groove  between  the  biceps  and  outer  mass  of  muscles 
of  the  forearm ;  it  is  covered  only  by  the  superficial  fascia  and 
skin,  and  lies  on  the  aponeurosis  of  the  arm,  and  external  cuta- 
neous nerve  which  perforates  the  fascia  in  the  outer  bicipital  de- 
pression a  little  above  the  vein.  This  vein  is  sometimes  larger 
than  the  median  basilic,  but,  from  its  position  between  the 
muscles,  it  is  difficult  to  compress  or  open  it. 

The  bcuilic  vem^  commencing  above  the  inner  condyle,  but  BaaiUe 
lower  down  than  the  cephalic,  by  the  union  of  the  median  basilic  ^^' 
and  the  ulnar,  ascends  along  the  inner  bicipital  depression  of 
the  arm,  and  perforates  the  aponeurosis  about  its  centre,  to  join 
a  deep  vein,  or  it  continues  up  to  the  axillaiy  vein,  with  which 
it  unites.    In  its  course  it  is  situated  over  the  brachial  artery, 
separated  only  by  the  aponeurosis,  and  is  accompanied  by  the 
branches  of  the  internal  cutaneous  nerve  which  lies  to  the  outer 
side.      The  posterior  ulnar  veins  sometimes  open  below  into  it 
instead  of  joming  the  ulnar,  and  it  receives  cutaneous  veins  in 
the  arm.    The  cephalic^  formed  a  little  above  the  elbow  by  the  cepiw. 
median  cephalic  and  radial  veins,  ascends  along  the  outer  part  ^^^' 
of  the  arm,  superficial  to  the  fascia,  in  the  outer  bicipital  de. 
pression,  and  in  the  interval  between  the  pectoral  and  deltoid 
muscles;  and  it  terminates  by  perforating,  below  the  clavicle, 
the  aponeurosis  of  the  arm  and  costo-coracoid  membrane,  to 
join  the  axillary  vein.     It  has  no  relation  to  vessel  or  nerve  in 
Its  upper  part,  but  in  the  lower  the  external  cutaneous  nerve  is 
behind  it. 

The  superficial  lymphatics,  placed  above  the  fascia  of  the  arm,  Lym- 
require  to  be  injected  with  mercury  to  dissect  them,  and  theP******** 
f^tttkdg  are  not  found  lower  than  the  bend  of  the  elbow ;  the 
•vessels  ascend  along  the  basilic,  to  join  the  axillary  vein.     In 
•^h^.  jupper  part  of  the  course  of  the  cephalic,  a  lymphatic  vessel 
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accompanies  the  vein,  receives  the  lymphatics  from  the  .oifter 
part  or  the  arm»  and  opens  into  the  axillary  glands. 
Ctiune-  The  external  cutaneous  nerves  of  the  musculo^iral^  the  highesf^ 
MVertei  ^^  ^^^  cutaneous  nerves  on  the  outer  side  of  the  anni:exQe|il^ 
on  the  those  from  the  circumflex,  are  two  or  three  in  number^  sfid 
•id^'  perforate  the  fascia  about  the  centre  of  the  arm ;  the  smaller 
External  branches  supply  the  integuments  of  the  outer  and  posterior 
o^Mof*'  P^i*^'  ^^^  ^"^  large  descending  branch,  distributed  to  the  fore* 
the  Mut-armi  runs  along  the  outer  side  q£  the  arm  external  to  the  cephalio 
•pinii.    vein,  passes  by  the  elbow  joint,  and  will  be  afrerwards  followed 

as  far  as  the  wrist. 
External     The  external  cutaneous  nerve,  or  branch  to  the  integument^ 
oitf.  "*'  from  the  musculo-cutaneous  of  the  brachial  plexus,  perforates 
the  fascia  in  the  outer  bicipital  depression  rather  above  the 
elbow  ioint,  descends  beneath  the  median  cephalic  vein,  and 
soon  divides  into  branches  for  the  forearm. 
On  the       The  internal  cutaneous  nerve  perforates  the  fascia  of  the  arm 
i^deand  ahout  its  Centre  by  two  branches;  the  external)  the  largest,  de** 
^ront     scends  beneath  the  median  basilic  vein,  and  divides  into  many 
cuune.  branches  for  the  integuments  of  the  forearm,  which  pass,  in  front 
®"'*      of  the  elbow  joint ;  the  internal  also  descends  beneath  the  veini 
but  to  the  ulnar  side  of  the  other,  and,  below  tlie  elbow  joint,  it 
winds  to  the  back  and  inner  part  of  the  forearm  in  which  it  Ust* 
minateS)  extending  as  low  as  the  wrist.    As  these  nerves  ppss 
by  the  vein  they  send  filaments  over  it ;  and  thpy  supply  the 
integuments.     Near  the  axilla,  the  internal  cutaneous  gives  off  a 
small  branch  which  perforates  the  fascia,  and  is  distributed  to 
the  integuments  of  the  inner  and  upper  part  of  the  arm :  some- 
times, tJiis  extends  to  near  tlie. elbow. 
Internal      The  internal  cutaneous  of  the  musculo-spiral  perforates  the 
oua'of  *'  fascia  about  the  middle  of  the  arm,  divides  into  branches  which 
^\^^''  ^^^^  ^^  ^^  posterior  part,  and  may  be  followed  to  the  olecranon^ 
apiraL        The  nerve  of  Wrisberg,  in  its  course  down  the  arm  beneath 
Kerve    the  aponcurosis,  gives  a  small  cutaneous  branch,  which  perforates 
^!^  the  fascia  above  the  preceding  one,  and  is  distributed  in  the  int 
t^uments  to  about  the  middle  of  the  arm ;  but  the  nerve  itself 
becomes  cutaneous  about  the  lower  third,  and  divides  into  nu* 
merous  filaments  which  supply  the  inner  and  posterior  regions 
of  the  lower  part  of  the  arm,  and  descend  to  the  olecranon  :  tb^ 
join,  in  front,  with  the  internal  cutaneous,  and,  behind,  with  the 
cutaneous  nerve  of  the  musculo-spiral. 
Inter.        The  inlercostO'humeral  nerves^  branches  of  the  two  first  cu* 
hunwl    taneous  nerves  of  the  intercostals,  are  three  or  more  in  number^ 
r*!.    .   which  cross  the  tendons  of  the  latissimus  and  teres,  perforate 
the  fascia  of  the  axilla,  and  are  distributed  to  the  int«gumi^i7tk%/D9« 
yering  the  inner  and  posterior  part  of  the  upper  region,  of  th^iW9b 
above  the  cutaneous  of  the  musculo-spiral ;  some  of  the  bf^iiM^b^ 
descend  below  its  middle.  .  .      - .,    -  i»  rie,n  ^ 
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'  'The  aponeurogUofthearm  will  be  seen,  when  the  ceHuIar  mem-  Aponeu. 
brane  is  removed  from  it,  to  form  a  sheath  for  the  muscles  both  on  ^^.^ 
^efiront  and  back  of  the  arm,  and  to  send  processes  between  of  the 
Aem.  Its  fibres  are  for  the  most  part  transverse,  though  some  are  ^"°' 
scMtered  and  vertical,  and  they  form  a  white  shining  structure^ 
which  varies  tn  thickness  in  diiferent  parts ;  thus  it  is  thicker  in 
the  depression  on  each  side  of  the  biceps,  than  over  the  centre 
of  this  muscle ;  in  front  of  the  elbow  it  is  much  strengthened  by 
the  aponeurotic  expansion  sent  off  from  the  tendon  of  the  bi- 
ceps to  the  inner  condyle  and  fasciift  of  the  arm,  and  this  is 
placed  between  the  median  basilic  vein  and  brachial  artery* 
Below,  the  fascia  is  continued  over  the  depression  in  front  of 
the  elbow  to  the  forearm ;  and,  on  each  side,  it  is  fixed  to  the 
Ime  of  the  humerus  which  leads  to  the  outer,  and  inner  condyle 
of  the  bone,  giving  rise  to  the  intermuscular  septa  which  inter- 
vene between  the  muscles  on  the  front  and  back  of  the  arm ; 
nbove,  it  receives  some  fibres  firom  the  tendons  of  the  pectoralis, 
latissimus,  and  teres,  and  is  continuous  with  that  of  the  axilla* 
On  the  back  of  the  arm  the  fascia  is  stronger  than  it  was  over 
t)ie  biceps,  it  is  continued  above  to  the  infra-spinatus  and  del- 
toid musdeSy  and  is  fixed  to  the  spine  of  the  scapula^  and  below 
It  is  prolonged  to  the  arm^  and  connected  to  the  points  of  bone 
of  thef  elbow  joint. 

"-  Replace  the  skin  on  the  back  of  the  arm  until  the  front  is  diiwc. 
dissected;  make  an  incision  through  the  fascia  over  the  pro-^^°°* 
Infnence  of  the  biceps,  and  continue  it,  below,  as  fhr  as  to  the 
division  of  the  integuments ;  raise  the  fascia  from  the  anterior 
surface,  extending  it  on  the  outer  side  to  the  external  inter- 
muscular septum,  but  on  the  inner  rather  farther  back  than  this 
process^  so  as  to  expose  part  of  the  triceps.  In  removing  the 
ceilolar  membrane  from  the  muscles,  vessels,  and  nerves,  or  in 
exleinHning  the  anatomy  of  the  muscles,  be  careful  not  to  displace 
the  natuml  relations  of  the  trunk  of  the  brachial  artery.  The 
prominent  muscle  in  the  centre  of  the  arm  is  the  biceps,  the 
CToraco-brachialts  lying  to  its  inner  side  half  way  down  the  arm, 
iMid  the  brachialis  anticus  is  beneath  it;  to  its  inner  side  is  the 
brilchfal  artery  with  the  terminal  nerves  of  the  plexus,  and  to 
the  enter  side  below,  and  in  front  of  the  external  intermuscular 
Jtej^um,  are  the  origins  of  some  of  the  muscles  of  the  forearm. 

*l^e  biceps  museh  is  situated  in  the  centre  of  the  arm,  andBiccgi^ 
forms  the  prominence  observable  through  the  skin  ;  it  is  long 
abd  tapefi  and  wider  in  the  middle  than  at  either  extremity. 
Hike  upper  part  of  the  muscle  consists  of  two  heads  or  portions ; 
-^fbfe  internal,  the  shorter,  caifies  in  common  with  the  coraca- origin. 
braehifiln'mnsde^  but  external  to  it  and  separated  by  an  apo- 
iM^iir^nic  portttion,  fVotn  the  apex  of  the  coracoid  process  of  the 
a^pula ;  t\h  external,  consisting  of  a  long  roundish  tendon, 
arises  within  the  capsule  of  the  shoulder  joint  from  the  upper  part 
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of  the  glenoid  cavity  o£  the  scapula,  and  appears  between  the 
tuberosities  of  the  head  of  the  humerus,  in  a  depression,  in 
which  it  is  confined  by  an  expansion  from  the  capsule  and  pec-' 
toralis  muscle,  —  the  synovial  membrane  of  the  articulation 
being  reflected  around  it.  From  these  tendons  of  origin  the 
fibres  commence^  and  descend,  forming  two  fleshy  bundles  which 
touch  each  other  about  the  middle  of  the  arm,  and  unite  in! 
the  belly  of  the  muscle,  which  is  flattened  from  before  back* 
wards,  terminates  rather  above  the  elbow  joint  in  a  long  roondishf 
tendon^  that  commences  higher  on  the  outer  than  inner  side  of 
the  biceps,  sends  from  its  inner  side,  as  it  is  passing  in  front  of 
the  elbow  joints  a  strong  fibrous  expansion  between  the  median 
basilic  vein  and  brachial  artery,  to  join  the  inner  condyle  and  fascia 
of  the  arm,  and  then  sinks  into  the  hollow  at  the  bend  of  the 
elbow,  between  the  supinator  longus  and  pronator  teres,  to  be 
uoof*  i^^^erted  behind  the  tubercle  of  the  radius.  The  muscle  is  coveted 
]^  in  the  lower  three-fourths  of  its  extent  by  the  skin  and  fascia,  but 
tions.:  above  this  by  the  great  pectoral  and  deltoid  muscles;  at  the  bend 
of  the  elbow  the  tendon  passes  deeply  into  the  hollow,  lying  to 
the  outer  side  of  the  brachial  artery  and  median  nerve,  and  is 
crossed  by  the  radial  artery.  To  the  inner  side  lies  the  coraco« 
brachialis  muscle  to  about  the  middle  of  the  arm,  and  below  this, 
are  the  brachial  vessels  and  median  nerve :  this  border  is  the 
guide  to  the  vessel  which  is  rather  overlapped  by  it  in  the  lower 
half  of  the  arm ;  the  outer  border,  corresponding  to  the  cutaneooa 
depression  on  the  outer  side  of  the  biceps,  is  in  contact,  above»witb 
the  pectoralis  major,  and  below,  with  the  muscles  of  the  outer  part 
of  the  forearm,  arising  above  the  outer  condyle.  The  parts  on 
which  the  muscle  lies  will  be  better  seen  when  it  is  cut  through  in 
a  subsequent  part  of  the  dissection ;  they  are,  below,  the  brachialis 
anticus  muscle  and  musculo-cutaneous  nerve,  then,  on  the  bone, 
above  the  brachialis,  and  it  partly  overlaps  the  coraco*brachi« 
alls ;  above  this,  it  is  contained  in  the  axillary  space  with  the 
Tessels  and  nerves^  the  inner  head  being  united  to  the  coraco- 
brachialis;and  it  lies  on  the  tendons  of  the  latissimns  and  teres,  on 
the  anterior  circumflex  artery,  and  on  the  subscapularis  muscle 
which  separates  it  from  the  articulation  of  the  shoulder,  and  head 
of  the  humerus.  The  relations  of  the  long  head  to  the  articulation^ 
and  the  insertion  into  the  radius,  will  1^  afterwards  dissected* 
Comj^  The  eoraohbrachitUis  muscle^  so  named  from  its  attachments^ 
m  is  slender  and  roundish,  and  is  situated  with  the  upper  part  of 
MiMeie.  ^^  biceps  in  the  axillary  space.  Its  origin  is  fleshy  from  the  tip 
^^  of  the  coracoid  process,  in  common  with  the  short  head  of  tlie 
biceps ;  the  fibres  are  vertical,  and  descend,  the  internal  being 
2g^-  the  longest,  to  be  inserted  by  a  tendon  into  the  rough  surface  on 
the  inner  side  of  the  humerus,  about  opposite  to  the  insertion  of 
the  deltoid  on  the  outer,  but  the  height  of  this  attachment  to 
S^     the  bone  varies.    This  muscle  is  contained  in  the  axillary  space^ 
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and  iii  therefore  covered  by  the  pectoralb  majdr>  the  tendons  of 
ihe  latisaimus  and  teres  being  behind  it ;  part  of  it  is  subcutaneous 
foid  prominent  in  the  axilla,  when  the  arm  is  carried  upwards* 
and  18  the  guide  to  the  axillary  artery ;  the  brachial  artery  and 
accompanying  nerves  lie  on  its  insertion  into  the  bone.  I^ 
covers  the  sid>8capttlariB  muscle^  and  tendons  of  the  latissimus 
fuid  teres,  the  anterior  circumflex  artery,  and  the  humerus,  into 
which  it  is  inserted;  perforating  the  muscle  is  the  musculo* 
cutaneous  nerve.  The  outer  border  is  in  contact  with  the  short 
)iead  of  the  biceps ;  and  the  internal  has  along  it  the  artery  with 
its  accompanying  veins  and  nerves,  except  inferiorly,  where  they 
lie  on  it. 

Tlie  brachial  artery  extends  from  the  lower  border  of  the  ten*  Trunk  of 
doB  of  the  teres  major  muscle,  where  the  axillary  ceases,  to  the  Brachial 
hollow  of  the  bend  of  the  elbow,  or  to  the  coronoid  process,  ^'^*^' 
opposite  which  it  divides  into  the  radial  and  ulnar  arteries.  The 
vessel,  with  its  accompanying  veins  and  nerves,  lies  at  first  to 
the  inner  side  of  the  humerus,  then  in  front  of  it,  and  inferiorly 
extends  below  it  into  the  forearm ;  its  course  is  marked,  exter«  . 
nallvt  by  the  depression  on  the  inner  side  of  the  biceps.  From 
its  different  relations  to  muscles  and  nerves  when  in  these  several 
positions  with  reference  to  the  bone,  it  is  divided  into  three 
portions ;  —  the  upper  extending  to  the  middle  of  tlie  arm,  al 
which  point  the  brachial  crosses  to  the  front  of  the  coraco-brachi« 
^ia;.  the  middle  from  this  to  the  bend  of  the  elbow ;  and  th^ 
third,  very  short,  whilst  the  vessel  lies  in  tlie  hollow  at  the  bend* 
The  %qiper  party  about  three  inches  in  extent,  closely  surrounded  Upper 
with  its  nerves  and  veins,  has  the  following  relations ;  —  external  ^^ 
to  it  is  the  coraco-brachialis,  and,  at  the  lower  part,  the  biceps; 
internally,  the  artery  is  subcutaneous,  and  may  be  felt  pulsating 
during  life.  It  is  covered  by  the  &scia  and  integument,  thfif 
basilic  vein  lying  over  it,  when  this  extends  high  up  the  arm, 
and  the  internal  cutaneous  nerve  is  in  contact  with  its  cutaneous 
anrface,  unless  when  this  nerve  perforates  the  fascia  high  up,  and 
is  ilftea  separated  by  the  fascia ;  it  lies  over  the  long  head  of  the 
Uiceps  for  about  two  inches,  but  separated  from  it  by  the  mus* 
Ottlo^apiral  nerve  and  superior  profunda  artery,  and  below  this  it 
rests,  for  about  one  inch,  on  tlie  inner  head  of  the  triceps  ex« 
tensor ;  it  tiien  winds  in  front  of  the  coraco-brachialis,  and  enters 
into  the  relations  of  tlie  middle  part.  To  the  outer  side  and  in 
close  contact  with  it,  is  the  median  nerve  .which  separates  it  from 
the  ccM'aco-brachialis  muscle,  and,  sometimes,  the  musculo-cuta* 
neous  is  found  in  this  position ;  to  the  inner,  the  ulnar  nerve 
which  continues  this  relation  to  the  artery  as  far  as  the  insertioii 
of  the  coraco-brachialis,  and  lies  close  to  it,  separated  only  by 
the  vein;  superficial  to  it  is  the  internal  cutaneous,  until  it  per- 
^i^tes  the  fascia ;  and  behind  it,  for  as  far  as  it  corresponds  to 
t^long  head  of  the  triceps,  is  the  musculo- spiral  nerve.     It  is 
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accompanied  by  the  vens  comites,  which  unite  acro$s  the-arl^iy, 
Miadie.  and  lie  between  it  and  the  neryes.  The  middle  part  occupies  tio 
lower  half  of  the  arm,  and  is  accompanied  by  only  one  nervet 
since  the  ulnar  leaves  opposite  the  insertion  of  the  coraco4)ra(cbi- 
alls.  The  brachial  is  superficial  in  this  part  as  in  the  ajther. 
being  covered  only  by  the  fascia  and  integument,  except  at  lb«i 
bend  of  the  elbow,  where  it  is  crossed  by  the  median  basilic  veiot 
and  is  covered  by  the  fascia  of  the  biceps,  which  passes  to  the 
inner  side  of  the  arm  ;  the  basilic  vein  lies  over  its  course*  To 
the  outer  side  is  the  biceps  muscle,  wliich  overlaps  it  more  or  lesi^ 
according  to  its  size ;  and  it  is  placed  on  the  brachialis  aaticus 
muscle.  The  median  nerve  closely  accompanies  it,  parsing 
either  before  or  behind  it  to  its  inner  side,  in  which  posidoa  it 
lies  at  the  bend  of  the  elbow  ;  but,  in  crossing  superficially  to  ihe 
artery,  the  nerve  lies  obliquely  on  it  in  the  greater  part  of  the 
extent  of  this  middle  portion,  for  it  commences  to  pass  over;  it 
close  to  the  insertion  of  the  coraoo-brachialis,  and  is  placed  Ul 
its  inner  side  about  two  inches  above  tlie  elbow  joint.  The  veins 
Lower,  are  the  same  as  in  the  other  part.  In  the  lower  part^  the  artery 
dips  into  the  hollow,  bounded,  externally,  by  the  supinator Jongus» 
and  internally,  by  the  pronator  teres^  and  it  divides  opposite  the 
coronoid  process  into  radial  and  ulnar  arteries.  In  the  space 
with  it  are  found  the  tendon  of  the  biceps,  and  the  median,  nerve, 
the  tendon  lying  external,  and  the  nerve  internal  to  it;,  the 
artery  and  tendon  have  a  direction  to  the  radial  side  of  the  ana> 
and  the  nerve  to  the  ulnar,  which  has  caused  them  to  be  sepsr 
rated  by  an  interval  of  half  an  inch.  It  is  covered  only  by  the 
fascia  of  the  arm,  and  aponeurosis  of  the  biceps,  and  lies  on  the 
brachialis  anticus  muscle.  In  the  outer  part  of  the  space,  and 
covered  by  the  supinator  longus,  is  the  musculo-spiral  nenre* 
This  part  of  the  artery  is  also  accompanied  by  veins. 

Previously  to  following  the  branches  of  the  artery,  examtna 
the  anatomy  of  the  trunks  of  the  nerves  in  relation  with  it*  . 
'S[^  The  meaian  nerve  commences  in  the  brachial  plexus  by  tWiO 
^^1^  roots  or  portions,  one  firom  the  external,  and  one  from  the  ia^ 
ternal  cord ;  the  inner  one  crosses  to  the  outer  side  of  the  ax<* 
illary  artery,  to  unite  with  the  other  to  form  the  median  nerve, 
which  descends  through  the  arm,  lying  close  to  the  outer  side 
of  the  brachial  artery,  as  far  as  to  the  insertion  of  the  ooraoou 
brachialis,  but  the  nerve  then  crosses  it  very  obliquely,  and  is 
found  to  its  inner  side  a  little  above  the  elbow*;  it  may  pass^aWf* 
perficially  to  it,  or  between  it  and  the  brachialis  anticus,  to  reapb 
the  inner  side  of  the  artery.  It  now  enters  the  hollow  at  t)ia 
bend  of  the  elbow,  lying  internal  to  Uie  vessel,  and  is  separat^ 

*  The  meduui  nerve  sometimes  leaves  the  artery  at  the  middle  of  the  ar^u 
IMHses  to  the  internal  intermuscular  septum,  along  which  it  d^ieenas  towl 
bead  of  tho  dbow,  and  enters  tile  Bgrnoe  under  cover  of  the  praha<6r  tMi 
muide.  <.   ^11)  to 
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irifi  terttiintttion  by  an'  intenral  of  htflf  ah  incli ;  it  then  con- 
tatMjes  Up  the  fbreaiw  by  passing  between  the  two  heads  of  the 
]in>IMrtor  teres  muscle.     This  nerre  supplies  no  branch  until  it 
apt>*<oaches  the  muscles  of  the  forearm,  but  it  is  often  joined  bv 
r  branch  fVom  the  musculo-^cutaneous  below  the  coraco-brachiahs 
SBtede ;  and  it  Is  oorered  by  the  same  parts  as  the  artery,  being 
dtep  in  the  axillary  space,  and  superficial  below  this. 
'  The  minor  nene^  given  off  from  the  inner  part  of  the  plexus,  Trunk 
fies  internal  and  close  to  the  axillary,  and  also  to  the  brachial  uin«r 
artery,  as  low  as  the  insertion  of  the  comco-brachialis  muscle  ;^«<^«- 
it  then  leaves  the  artery  suddenly,  passes  to  the  inner  side  of 
the  arm,  perforates  the  internal  intermuscular  septum,  and, 
placed  behind  this  structure,  descends,  surrounded  in  a  sheath 
of  muscular  fibres  of  the  triceps,  to  the  interval  between  the 
olecranon  and  inner  condyle ;   and  it  leaves  the  arm  by  passing 
Ibctween  the  two  heads  or  attachments  of  the  flexor  carpi  ulnaris. 
It  is  aceompanied  by  the  inferior  profunda  vessels,  and  by  a 
small  nerve  from  the  musculo-spiraf,  to  the  inner  head  of  the 
Uriceps  mnscle.    No  branches  are  given  ofi^by  this  nerve  until  it 
enters  the  interval  between  the  olecranon  and  inner  condyle ; 
Whilst  in  the  axilla,  it  is  covered  by  the  pectoral  muscles,  but 
below  this  it  is  in  part  superficial,  and  in  part  covered  by  the 
kiterttluscnlar  septum  and  fibres  of  the  triceps. 
'  The  iniemai  cutaneous  nerve,  another  branch  of  the  plexus,  T">nk 
ftom  the  inner  eordj  of  which  it  arises  in  common  with  the  internal 
precedmg,  lies  internal  to  the  axillary  artery,  as  far  as  to  thcoui^"** 
tendon  of  the  latissimus ;  but,  below  this,  it  is  superficial  to  this 
iftfsst^  and  to  the  brachial,  with  which  it  continues  to  about  the 
^!iMdle  of  the  arm,  where  it  divides  into  two  branches,  which 
separately  pierce  the  fiiscia,  and  become  cutaneous :  these  then 
descend  to  the  elbow  joint,  internal  to  the  position  of  the  artery, 
an^  divide  into  branches  for  the  forearm.    This  nerve  occa- 
sionally divides  higher  up  into  its  branches  which  perforate  the 
Iksda;  it  gives  off  a  small  branch  to  the  integuments  of  the 
Ti{^per  part  of  the  arm :  this  was  dissected  with  the  cutaneous 
fi^fves. 

» "The  nerve  of  Wri^erg  has  been  seen  to  arise  from  the  plexus  i^k 
l^her  with  the  ulnar,  or,  very  high  up,  firom  the  posterior  cord  of  Nerre  of 
the  plexus  witli  the  musculo-spiral  and  circumflex :  the  relation  ^^ 
of  it  to  the  vein  and  other  nerves,  is  described  with  the  brachial 
pl^ftcuiu    It  crosses  the  border  of  the  subscapularis,  gives  off,  tu 
^^  ci^per  part  of  the  arm,  a  small  cutaneous  filament  which  has 
Iteito  dissected  with  the  nerves  to  the  integument ;  it  then  con- 
linheb  beneath  the  fhscia,  along  the  inner  side  of  the  arm,  and 
on  the  triceps  muscle,  perforates  the  fascia  about  the  lower  third, 
ai^jl  ^8  dia^j^uted,  a9  seen,  to  the  integuments  of  the  region  of 
^.jelibiovr,  joining  the  internal  cutaneous,  and  cutaneous  branch 
of  the  musculo*spiraL 
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Branch-      The  brachial  artery  gives  extenmllj  and  interhallj  many^ 
Bnchi!jbranches«  but  the  external  for  the  supply  of  the  muscles  are  not 
Artery,  named ;  those  from  the  inner  and  posterior  part  are  the  superior 
profunda  with  the  musculo-spiral  nerve,  the  inferior  profunda 
with  the  ulnar,  the  anastomotica  near  the  elbow,  and  the  nutri-^ 
tious  artery  through  the  tendon  of  the  coraco-bradiialis. 
Superior     The  superior  profunda,  the  largest  branch,  leaves  the  artery^ 
£roAin.  at  the  lower  border  of  the  tendon  of  the  teres,  and  winds  round 
the  bone  to  the  back  of  the  arm,  so  that  it  will  be  dissected  wit6t 
the  triceps  muscle. 
Inferior      The  inferior  profunda  artery  arises  from  the  middle  part  of 
Profun.  ^iQ  brachial,  or  whilst  this  lies  on  the  coraco*brachialis  muscle  \ 
it  passes  downwards  and  inwards,  perforates  the  internal  inter* 
muscular  septum,  diverges  from  the  trunk  of  the  brachial,  and 
accompanies  the  ulnar  nerve,  beneath  and  internal  to  which  it 
lies,  to  the  interval  between  the  olecranon  and  inner  condyle,  to 
apastomose  with  the  anastomotic  and  posterior  ulnar  recurrent 
arteries.   It  gives  branches  in  front  of  the  intermuscular  septum, 
which  descend  to  inosculate  with  the  anastomotic  artery,  and 
some  behind  it  to  supply  the  triceps  muscle.     It  is  not  very  un-» 
common  for  this  branch  to  come  from  the  superior  profunda 
branch. 
Anasto.      The  an€utomotic  artery  is  the  last  branch  of  the  brachial ;  it 
motic.    arises' about  an  inch  above  the  elbow,  passes  almost  transversely 
inwards  over  the  brachialis  anticus,  perforates  the  internal  inter. 
muscular  septum,  and  anastomoses  with  the  inferior  profunda  and 
recurrent  ulnar ;  it  gives  branches  to  the  brachialis  muscle,  and 
(lends  some  down  beneath  the  pronator  teres  to  join  with  the 
anterior  ulnar  recurrrent  artery  in  front  of  the  articulation. 
Nutri-        The  nutritious  artery  of  ike  humerus  comes  from  the  brachialy 
tioiM      whilst  it  lies  on  the  coraco-brachialis  muscle ;  it  perforates  tbo 
^^'  tendon  of  the  muscle  to  enter  an  aperture  in  the  humerns  i» 
this  part,  and  is  distributed  to  the  cancelhited  structure  of  the 
bone.     Previously  to  entering  the  bone  it  gives  some  imall 
branches  to  the  coraco*bracbialis  muscle^ 
Veins.        The  brachial  veins,  two  in  number,  accompany  the  brachial 
avtery,  which  tliey  surround  in  k  khid  of  venous  plexus,  by 
means  of  the  branches  of  communication  that  connect  them  s 
the  small  vems  that  they  receive  correspond  to  the  branches  of 
the  arteries. 
Diatec-       Cut  through  the  tendon  of  the  biceps  muscle  below,  and  turn 
^^'^      upwards  the  belly  of  the  muscle,  remove  any  cellular  membrane 
that  may  prevent  the  examination  of  the  brachialis  anticus  mus^ 
tJe,  or  the  musculo-cutaneous  nerve  and  its  branches. 
Bracbi-       The  brachialis  anticus  is  a  flat  muscle,  situated  in  front  af 
anticiif  the  lower  half  of  the  humerus,  and  extending  from  the  insertion 
Museie.  pf  ^q  deltoid  to  the  upper  part  of  the  ulna.     It  arises  from  the 
Origin,  outer  surfacc  of  the  humerus,  by  two  fleshy  digitatiooa  which 
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embrace  the  insertion  of  the  deltoid,  the  outer  separating  this 
miucle  from  the  outer  head  of  the  triceps,  and  the  inner  being 
between  the  deltoid  and  coraco-brachialis ;  from  the  front  of  the 
humerus  between  the  lines  leading  to  the  condyles,  nearly  down 
to  the  articulation ;  and  from  the  internal  intermuscular  septum, 
and  capsule  of  the  elbow  joint ;  from  this  extensive  origin  the 
fibres  descend,  the  outer  and  inner  being  most  oblique,  and  con- 
verge to  the  tendon^  which  extends  highest  on  the  outer  side, 
sends  off  some  fibres  to  the  aponeurosis  of  the  arm,  and  is  then 
inserted  into  the  ulna  below  the  coronoid  process  of  this  bone,  iiuer. 
This  muscle  lies  between  the  humerus  and  the  other  parts  ex*^'°"- 
amined,  and  it  is  therefore  covered  by  the  biceps,  the  brachial 
wti&ry  and  median  nerve,  with  the  anastomotic  branch  of  artery, 
as  well  as  by  the  musculo-cutaneous  nerve ;  and  it  lies  on  the 
humerus  and  articulation  of  the  elbow.  On  the  inner  side  it  is  rcU- 
limited  by  the  internal  intermuscular  septum,  which  it  touches,  ^^^*' 
and  from  which  fibres  arise ;  but  on  the  outer,  it  is  separated 
from  this  structure  by  the  supinator  longus,  and  extensor  carpi 
radialis  longior  muscles^  which  arise  from  the  line  leading  to  the 
outer  condyle,  and  are  placed  in  front  of  the  septum  ;  the  mus« 
oulO'oBpiral  nerve  lies  on  the  outer  margin,  between  it  and  the 
supinator  longus.  The  tendon  of  insertion,  and  its  relation  to  the 
articulation,  will  be  seen  when  the  muscle  is  divided. 

The  muecuh  or  external  cutaneous  fierve  *  has  been  seen  to  Miucu- 
arise  firom  the  outer  cord  of  the  brachial  plexus,  opposite  the  n^ous^' 
lower  border  of  the  pectoralis  minor ;  it  then  passes  downwards  ^«rv<^* 
and  outwards,  over  the  insertion  of  the  subscapularis  into  the 
head  of  the  humerus,  perforates  the  coraco-bradiialis  muscle, 
and  descends  obliquely  between  the  biceps  and  brachialis  anticus 
to  tiie  outer  side  of  the  tendon  of  the  biceps,  and  near  the  elbow, 
becomes  cutaneous,  and  is  distributed  to  the  integuments  of  the 
fisrearm.     In  passing  by  the  elbow  joint,  it  lies  beneath  tiie 
median  basilic  vein.     This  nerve  may  not  perforate  the  coraco- 
brachialis,  or  it  may  be  connected  to  the  median  by  a  large 
branch,  after  it  has  passed  through  the  muscle.     Tlie  branches 
that  it  sends  off  before  it  perforates  the  fascia  of  the  arm  are 
muscular ;  whilst  in  the  centre  of  the  coraco-brachialis,  it  sup-  ^o  ^o- 
plies  it  with  filaments,  and,  before  it  enters  it,  gives  to  the  upper  brachi. 
part  of  the  muscle  another  branch  which  also  supplies  the  short  ^*^'' 
head  of  the  biceps.    It  gives  branchea  to  the  biceps,  when  under  '^^  ^^- 
cover  of  this  muscle,  and  one  long  slender  filament  sometimes  ^^'' 
descends  along  the  outer  side  of  the  artery  to  the  articulation. 
The  greater  number  of  the  branches  are  distributed  to  the  sub*  J^^^i^' 
stance  of  the  brachialis  anticus,  to  which  they  radiate  from  a 
common  trunk. 

In  the  dissection  of  the  back  of  the  arm,  flex  the  forearm  J?'^^^- 

'  lion. 

*  Or  perfi[»'ans  Gisserii  iierre. 
C  C 
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upon  the  arm,  make  an  incisuin  tlvough-the  fiMcia-lQ 'b?l9il^ 
the  olecranon  process,  and  raise  it  with  thecellulac  membmno 
beneathi  from  the  surface  of  the  Jarge  Irioepa  muade  wbidi 
occupies  this  region.  i  ..  • 

The  Tri.  The  fyriceps  extensor  eubiti  muidey  ^  called  from  its  uae»  iwA 
Muscle,  ^^v^s^i^*  above*  into  Ifaree  heads,  is  lai^er  below  and  in  itn 
centre,  than  at  ita upper  attachment:  the  processes  into.wbioh 
it  is  separated  are  called,  from  their  position,  middleb  outert  «ed 
Middle  inner  heads.  The  middle  kead^  the  longest,  arises  fromi  a  jridg<v 
Head.  |ii}out  an  inch  long,  on  the  inferior  costa  of  the  scafula,  ioune^ 
diately  beliind  the  glenoid  cavity,  also  from  the  lower  angle. of 
this  cavity,  like  the  biceps  firom  the  upper,  and  it  is  here  eoR«i 
nected  to  the  capsule  of  the  shoulder  joint ;  this  attachment  ia 
tendinous  on  both  surfaces,  but  the  tendon  extendi  faitlieat  est 
ttie  side  next  the  humerus.  From  this  bead  the  fibres  pesa 
vertically  downwards,  forming  at  first  a  thiji  flat  belly  situated 
between  the  two  teres  muscles ;  but  it  it  soon  increased-  in  8«e»; 
and  turns  upon  itself,  so  that  the  anterior  and  imier  .suHhoe* 
becomes  posterior,  unites  with  the  outer  head  about  the-nlkkUe' 
of  the  arm,' and  with  the  inner,  at  the  union  of  the  middle- and 
lower,  thirds,  and  ends  below  'm  a  tendon  on  both  its  ctttaneons^ 
and  deep  surfaces.;  and  by  the  union  of  these  there  results  ft 
strong  tendinous  process,  which  is  imeried  into  the  upper  and 
posterior  part  of  tlie  olecranon,  a  bursa  intervening^  and  a  fibrous 
prolongation  is  seat  to  th«  iascia  of  the  arm*  The  deep  tendeo,) 
concealed  in  tlte  muscle,  will  be  exposed  by  separating  the. 
middle  head  from  tlie  internal  nearly  down  to  the  olecranons  it 
commences  on  the  under  sarfiioe  of  this  part,  sibove.ita  oenlrey 
becomes  wider  and  stronger  below>  receiving  the  muaculBr 
fibres  from  tlie  inner  and  outer  heads,  and  near  the  olecranon 
approaches  the  surface  lo  join,  on  the  cutaneous  surfiice  of  the 
muscle,  with  the  superficial  tendon  which  ocoupies  nearly  its. 
whole  width,  extends  as  high  as  the  junction  of  the  onler 
and  middle  portions,  and  further  on  the  outer  than  the.  inner 
Outer  side*  The  auier  head,  pointed  above,  is  attached  to  liie  posterior 
"**^  aurfisce  of  the  iiumerus,  below  the  insertion,  of  the  teres  minor 
muscle ;  and  to  the  outer  part  of  this  surface  of  the  boae,^  behind* 
the  ridge  leading  to  the  outer  condyle,  as  low  down  aa  theicont* 
dyle;  also  to  the  external  intermuscular  septum-  From,  this 
origin  the  fibres  take  difierent  directions ;  the  superior,  vercioal^ 
descend  to  the  superficial  tendon,  and  meet  the  long  head  about 
the  centre  of  the  armt  the  others  decrease  in  obli^iiity>from* 
above  downwards ;  and  thfe  inferior  are  transveiBe  and  oontinuoas 
with  the  small  anconeus  muscle:  they  are  chiefly  inserted: iAin. 
the  under  surface  of  the  deep  tendon,  but  some  Join*  the.  outer' 
margin  of  the  superficial.  Over  the  musciklo-spiral' nerve  :aqd 
profunda  artery,  which  perforate  this  head,  the  fibres  arise  from 
Inner     ^  tendinous  arch.    The  inner  head,  more  fleshy  than  either  of 
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tiiffr  oiher%  i»  shorter,  and  arises  by  a  pointed  and  mUsculdt^* 
portion  from  the  humerus,  below  the  insertion  of  the  teres  major; 
fiotti  the  inner  part  of  its  posterior  surface  as  low  as  the  inner 
condyle,  and  from  the  internal  intermuscular  septum ;  the  upper 
ilMres  ran  outwards  and  downwards,  to  join  the  deep  tendon  of 
the  middle  head,  and  the  inferior,  almost  transverse,  have  the 
same  attachment :  some  of  these  fibres  go  straight  to  the  ole- 
cranon and  capsule  of  the  joint.  The  greater  pari  of  the  tricepfc  Reia. 
smscle  is  subcutaneous,  the  upper  portion  only  being  covered  ^^^^' 
bjtlie  deltoid  ;  and  it  lies  on  the  humerus,  musculo-spiral  nerve, 
and  profunda  artery,  and  on  the  articulation  of  the  elbow.  Th^ 
king  head  lies  between  the  teres  muscles,  the  major  being 
kk  front  of  it  and  the  minor  behind ;  it  divides  the  space  below 
the  inferior  border  of  the  scapula  into  two  parts,  and  lower  downj 
Hp  is  separated  from  the  humerus  by  the  musculo-spiral  nenrd 
ind  superior  profunda  artery.  The  outer  head  and  border,  the 
longest  portion  of  the  muscle,  fixed  to  the  bone,  corresponds  to 
the  insertion  of  the  deltoid,  to  the  brachialis  antic^is,  and 
ixiuscto  of  the  forearm  arising  from  the  line  leading  to  the 
auter  condyle,  separated  from  these,  nevertheless,  by  the  intefw 
Biascakir  septum  :  the  musculo-spiral  nerve  and  profunda  artery 
iierforate  this  border.  The  inner  head  and  border  have  along 
il/>>the  insertion  of  the  coraco^brachialis,  and  the  brachiaHls 
antieus,  the  intermuscular  septum  intervening  also  on  this  side ; 
the  vinar  nerve  and  inferior  profunda  artery  are  in  contact  with 
it  as  they  rtm  behind  the  septum,  and  are  incased  in  a  sheath  of 
sliuscular  fibre,  and  the  superior  profunda  and  musculo-«piral 
nerve  separate  this  head  from  the  outer. 

li-Tbe  intermuscular  sq>ta  are  two  processes  of  fibrous  mem<^  inter- 
brane,  continuous  with  the  investing  aponeurosis  of  die  arm,  and  ^^*^^- 
are^xed  to  the  ridges  which  extend  upwards  from  the  condyles' ^p^** 
of) the  humerus:  tliey  divide,  inferiorly,  the  muscles  on  the  front 
fvoaathose  on  the  back  of  the  arm,  and  give  origin^  by  their  sur- 
AtEeay  to  musctdar  fibres*  The  tniemal,  the  largest  and  strongestj  inter. 
andiattached  to  the  line  continued  to  the  inner  condyles  extendi"*'* 
£»  high  as  to  the  insertion  of  the  coraeo-brecbiaiis  mnscle,  from- 
tbe  tendon 0f which  \t  receives  some  fibres;  it  is  placed  between' 
tho>  tneeps  behind,  and  braclitalis  amicus  before,  to  both  of 
which* 'it  -gives  attachment,  and  it  is  perforated  near  its  upper* 
pmpt'by-theidnar  nerve  and  inferior  profbnda  artery^  and  near 
jts>4oiweo  byjthe  anastomotie  artery.   .  The>  ear^Ser^' thinner^' Exter. 
connected  to  the  line  leading  to>  the  outer  condyle^  reaches  to  'th4  ^^' 
inacttion ^of  thedehoid^ ■  €rom •  which <it  aiso  receives  some' fibres, 
and  f  the'  upper  *part  of  the  septum  arcbes'  over  the  outer  pbr- 
tioil^i«of 'the 'brachtalis>  anticasj  to  the- deltoid;   behind  the 
a^tum  is  the  outer  head  of  the  triceps,  and  in  front  of  it  the 
supinator  longus,  and  extensor  carpi  radialis  longior  musclesi 
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which  separate  the  brachialis  anticus  from  it.  The  mosculON 
spiral  nerve  and  superior  profunda  artery  perforate  it« 
i)i<49cc.  To  follow  the  superior  profunda  artery  and  its  accompanying 
^"'"'  nerve  through  the  substance  of  the  triceps,  the  long  head  may 
be  cut  across  below  the  level  at  which  they  wind  round  the 
bone,  and  to  trace  the  branches  down  to  the  anconeus,  cut 
through  the  centre  of  the  muscle  in  the  line  of  union  of  the 
outer  with  the  middle  head.  The  branches  given  off  by  the 
nerve  and  artery  on  the  outer  side  of  the  humerus  will  be  found, 
in  front,  between  the  brachialis  anticus  and  supinator  longus 
muscles. 
Superior  The  supcrioT  pToJunda  arUryy  already  seen  to  be  the  first 
daA""  branch  of  the  brachial,  arises  below  the  tendon  of  the  teres 
tery.  major,  descends  behind  the  brachial  for  some  way,  so  as  to 
separate  it  from  the  long  head  of  the  triceps ;  then  turns  round 
the  humerus  from  the  inner  to  the  outer  side,  in  the  groove  in 
the  bone,  placed  at  first  between  the  outer  and  inner  heads ; 
but  it  afterwards  perforates  the  former,  and  the  external  inter- 
muscular septum,  and,  in  this  position  in  the  arm,  divides  into 
its  terminal  branches :  one  of  these  descends  in  front  of  the 
intermuscular  septum  with  the  nerve,  and  anastomoses  with  the 
radial  recurrent  artery  between  the  brachialis  anticus  and 
supinator  longus  muscles ;  the  others  continue  along  and  behind 
the  septum,  to  inosculate  with  branches  of  the  interosseous 
recurrent  artery  on  the  outer  side  of  the  elbow.  It  is  accom- 
panied by  the  musculo-spiral  nerve ;  and,  as  it  lies  beneath  the 
fibres  of  the  outer  head,  is  covered  by  a  tendinous  arch;  it  gives 
many  branches  in  its  course;  thus,  previously  to  turning  behind  the 
bone,  it  supplies  large  branches  to  the  triceps,  coraco^brach talis, 
and  deltoid  muscles ;  these  anastomose  with  the  other  arteries 
supplied  to  the  muscles.  Between  the  triceps  and  the  bone 
many  muscular  arteries  are  distributed  to  the  triceps ;  amongst 
these  are  two  long  descending  branches ;  the  external  of  the 
two  runs  with  a  branch  of  the  musculo-spiral  nerve  to  the  inter- 
val between  the  olecranon  and  outer  condyle,  and  anastomoses 
in  the  anconeus  muscle^  with  the  recurrent  interosseous  which 
ascends  beneath  it ;  the  internal  continues  to  the  crfeeranon  and 
inner  part  of  the  arm,  supplying  the  triceps,  and  communicates 
with  the  ulnar  recurrent  and  inferior  profunda  arteries.  The 
artery  is  accompanied  by  a  vein,  which  has  the  same  anatomy. 
MiMcu-  '^^^  mtuculO' spiral  or  radial  nerve  arises  with  the  circumflex, 
lo^irai  from  the  posterior  cord  of  the  brachial  plexus,  and  behind  the 
'  ®^^*^"  axillary  artery.  It  descends  over  the  subscapularis  muscle,  the 
tendons  of  the  latissimus  and  teresj  and  lies  in  contact  with  the 
long  head  of  the  triceps,  which  it  separates  from  the  brachial 
artery ;  the  nerve  then  winds  with  the  superior  profunda  artery 
between  the  humerus  and  long  head  of  the  triceps,  and  next 
between  this  bone  and  the  external  head,  to  reach  the  outer 
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side  of  the  arm ;  it  now  perforates  tiie  attachment  of  this  head, 
the  external  tntermuscular  septum,  and  the  supinator  longus 
muscle,  and,  arrived  at  the  anterior  aspect  of  the  arm,  changes 
its  direction,  descending  vertically  over  the  brachialis  amicus, 
and  between  it  and  the  supinator  longus,  and  extensor  carpi 
radialis  longior,  to  the  external  condyle  of  the  humerus,  on 
which  it  divides  into  the  radial,  and  posterior  interosseous  nerves ; 
•*-  the  radial  runs  with  the  radial  artery,  and  the  interosseous 
perforates  the  supinator  brevis  muscle  to  reach  the  back  of  the 
forearm.  This  nerve  gives  branches  to  the  inner  side  of  the 
arm  whilst  behind  the  brachial  artery ;  to  the  back,  when  be* 
iween  the  muscle  and  bone ;  and  to  the  outer  side,  after  it  has 
perforated  the  outer  head  of  the  triceps. 

On  the  inner  side  of  the  arm,  the  first  branch  is  the  internal  Bnnch- 
euianeoua  of  the  museulo^iral :    this   is  placed  beneath  thehlne/^^ 
fiucia  of  the  arm,  which  it  perforates  about  the  middle,  and  it  i,f|^Vnai 
is  distributed  to  the  integuments  of  the  posterior  and  lower  part,  cuu- 
The  next  branch  is  a  long  slender  nerve  to  the  inner  head  ~*^' 
of  the  triceps,  which  descends,  in  close  contact  with  the  ulnar  innerand 
oerve,  to  the  lower  third  of  the  arm,  and  is  then  distributed  to  ™^]®of 
this  part  of  the  muscle.     Two  or  more  branches  are  supplied  ^^  '^ri. 
to  the  long  head  of  the  triceps,  in  which  they  end.    Whilst  it  is  ^^^^ 
beneath  the  triceps,  the  branches  for  the  most  part  supply  on  the 
this  muscle ;  but  one  long  nerve  to  the  anconeus  descends  be-  ui^^m 
tween  the  outer  and  middle  heads,  accompanied  by  an  artery,  ^^^^^ 
to  the  interval  between  the  olecranon  and  external  condyle,  and^An. 
and  is  distributed  to  the  under  surface  of  the  anconeus ;  it  gives  *^°'"'- 
branches  to  the  outer  head  o^  the  triceps  in  its  course.     When 
-the  nerve  perforates  the  outer  border  of  the  triceps,  it  gives  on  the 
the  cutaneous  filaments  to  the  arm^  and  one,  larger  than  the  ^^ 
rest,   the  external  cutaneous  of  the    musculo-spiral,   descends  External 
to  the  outer  and  posterior  part  of  the  forearm  as  far  as  the  oua. 
wrist.      Between  the  brachialis  anticus  and  supinator  longus  it  Mascu- 
^ives  branches  to  these  two  muscles,  as  well  as  to  the  extensor  *'^* 
carpi  radialis  longior,  and  it  then  divides  into  the  radial  and  pos- 
.terior  interosseous  nerves. 

The  dissection  of  the  arm  down  to  the  elbow  is  now  completed,  Diawc- 
with  the  exception  of  the  anatomy  of  the  shoulder  joint ;  but  if  ^^"' 
.the  dissector  should  feel  that  his  acquaintance  with  it  is  not 
very  perfect,  let  him  re-examine  any  part  that  may  be  necessary 
before  proceeding  farther  in  the  dissection.  To  expose  the  arti- 
colatioa  of  the  shoulder,  it  is  necessary  to  detach  from  it  the 
tendons  of  the  subscapularis,  supra-  and  infra-spinatus,  and  the 
teres  minor,  as  far  as  can  be  done,  those  of  the  subscapularis 
and  supra-spinatus  are  most  closely  united  to  it :  remove  the 
cellular  membrane  from  the  enveloping  capsule.  This  articula- 
tion admits  of  more  motion  than  any  other  in  the  body,  and  now 
the  musdes  are  removed,  it  will  be  perceived  how  readily  the 
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head  of  the  bone  leaves  the  glenoid  cavity  of  the  iGaiMila,  •fo 
that  the  close  approximation  of  the  articular  stiriaoes  does  noi 
depend  upon  the  ligaments  which  remain  entire^  but  apoo  4h0 
•iirnHinding  muscles. 
humeral'     '^'^^  surfaces  of  bone  which  enter  into  the  artieulation  of  aba 
Articu-  shoulder,  are  the  hemispherical  head  of  the  humerus,  and  tlw 
ution.    g|g„^  f^jgQ  Qf  ii^Q  scapula ;  these  are  covered  wkh  cartilage!^ 
over  which  a  synovial  membrane  is  reflected,  and  are  envelo^d 
by  a  capsule ;  the  cavity  of  the  scapula  is  moreover  deepened  bf 
an  orbicular  ligament.  > 

r.ip«uur  The  capsular  ligament  is  a  thin  membranoas  struotufe,  fornned 
meni  of  cross  fibres,  which  surrounds  the  articular  ends  of  the  bones. 
It  is  thicker  above  than  elsewhere,  because  of  the  presence  of 
some  additional  fibres,  called  the  coraco^humeral  ligament,  together 
with  some  fibres  from  the  tendons  of  the  muscles  surrounding  it  t 
below  the  coracoid  process  is  an  aperture  through  which  tte 
synovial  membrane  projects  beneath  the  tendon  of  the  sabsca^ 
puiaris.  The  upper  part  or  border  is  fixed  around  the  neck  af 
the  scapula,  and  is  connected  below  by  fibres  to  the  middle  head 
of  the  triceps ;  the  inferior,  to  the  anatomical  neck  of  the  hnane- 
rus,  surrounding  its  hemispherical  articular  surface^  and-it  ia 
prolonged  lower  on  the  under  than  upper  surlbee;  itsoonttaaisf 
is  interrupted  between  the  tuberosities  of  this  bone  by  the  ten# 
don  of  the  long  head  of  the  biceps,  which  enters  within  the 
capsular  membrane,  but  the  margms  of  the  opening  are  remeved 
by  the  expansion  prok>nged  upwards  to  the  capsule,  an  tka 
tendon,  from  the  pectoral  is  major  muscle.  The  foUowing  mu8«> 
cles  will  be  found  to  surround  the  capsnkr  ligsment :  "^  above 
and  externally,  are  the  tendons  of  the  supra- spinatus,  infra- 
spinatus, and  teres  minor,  which  unite  together  to  form  a  ten- 
dinous investment  for  it,  and  give  it  some  fibres ;  internally  and 
below,  is  the  subscapularis,  whose  tendon  is  inseparably  united  to 
it;  and  inferiorly,  the  tendon  of  the  middle  head  of  the  triceps  is 
in  contact  with  it :  this  part  of  the  capsule  is  uncovered  by  muscle. 
cor«M<i  -The  thickened  part  of  the  capsule  resulta  from  some;  fibres 
rai  L?i«.cro98tng»  as  a  band,  the  upper  and  outer  part  of  the  artioidaAiODt 
nent.  ^j^  i\^\^  jg  -Called  the  caraeo4iwnval  or  accessary  ligmmmU .  t  ln.ia 
attadied  to  the  coraooid  process  of  the  acapuK  close  to  the  i^a^ 
terior  divergent  part  of  the  eoraeo^acromial  or  aolenior  cxunmofi 
ligamsntofthis'bone^  and  ia  tlierefore  connected  >tOiibe  capwto 
Which  ascends  in  that  direction ;  it  is  directed  outwands  overjtfcM 
head  of  the  bane,  united  to  the  capsule,  and  the  fibres  are  fiMi 
t»  the  great  tuberosity  of  the  humerus  with  the  tendons. oCi /die 
muscles  inserted  into  it.  (*-.....>v 

Tendon      Open  the  articukition  by  cutting  through  the  capsule  near^ila 
Skeiw.   attachment  to  the  scapula,  to  see  its  connection  to  the  bone,  aa 
well  as  the  tendon  of  the  biceps.     This  tendon>  roundish  in  abape 
as  it  lies  in  die  bicipital  groove  between  the  two  'tiiberosttiaa(<i^ 
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tlie.faeBd  of  the  humerus,  in  which  it  i8.coii6ned  by  a  proloon^ 
aliion  9i  fifaroas  membntne  to  the  Gapsule,  becomes  flat  as  il 
lekfrn  the  groove;  it  then  turns  over  the  head  of  tlie  honey  is 
attached  to  the  upper  angle  of  the  glenoid  cavity  of  the  scapula* 
and  ia  conoectedy  on  each  aide,  with  the  glenoid  ligament  aur. 
sounding  the  fossa.*  It  is  free  and  moveable  within  the  capsule* 
and»  by  being  arched  over  the  head  of  the  bone,  serves  as  a  liga* 
ment  in  assisting  to  retain  it  in  its  position*  Altliough  the  tendon 
ift  within  the  capsule,  it  is  still  said  to  be  external  to  the  joint,  be- 
cause it  does  not  perforate  the  lining  synovial  membrane,  which 
ia  xeflected  around  it,  and  sends  a  process  on  it  into  the  bicipital 
groove. 

Thegkncid  ligament  is  a  firm  fibro*cartilaginoas  band  about  Glenoid 
tvot  lines  deep^  surrounding  the  articular  fossa  of  the  scapula :  it  m!mt* 
18  connected^  above,  to  the  processes  sent  olF  on  each  side  from 
tlie  tendon  of  the  biceps,  and  below  to  the  tendon  of  the  middle 
bead  4»f  the  triceps*  It  consists  of  fibres  which  come  from  the 
edge  of  the  fossa,  and  mix  with  the  others.  It  senrea  to  deepfsn 
the  shallow  avticular  fossa  of  the  scapula. 

>  The  jyttoeta^  wembrane  cov^ s  the  articular  sur&ces  of  the  svnoTiai 
bones  as  weU  as  the  inner  side  of  the  capsule;  it  is  reflected ^^ 
avound  the  tendoa  of  the  biceps  so  as  to  shut  it  out, from  its 
cavky,  and  is  prolonged  by  a  eul-A'Sac  into  the  bicipital  groove, 
tfae  aides  of  which  it  lines,  after  being  reflected  from  the  tendon, 
Oti  the  inner  side  of  the  articulation  it  passes  through  the  aper- 
UHre  in  the  capsule,  and  either  communicates  with  the  bursa 
placed  beneath  the  subscapularisy  or,  when  this  is  absent,  sends  h 
jprolongation  beneath  the  musole  to  supply  the  place  of  the  bursa. 
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"'In' the-  dissection  of  the  forearm,  place  the  hand  witli  the 
pfllfA^niywards;  make  an  incision  from  the  elbow  to  the  wrist».*^^ 
antf  terminate  it  by  a  transverse  one ;  the  extremities  of  this  are 
to*  be  piv>ldnged  along  the  inner  and  outer  borders  of  tlie  hand  to 
fh^'tlwfts  of  the  fingers,  to  allow  the  integument  to  be  removed 
fi«aMii'lls  posterior  surfince;  raise  die  skin  from  the  front  and 
ba!dk>  of  the  forearm,  as  welt  as  from  the  back  of  the  hand, 
ittvift' 'dissect  out  the  cutaneous  veins  and  nerves  in  the  sih 
(»d#fidaK  faacia.  Along  the  inner  side  of  it,  in  front,  are  the  ulnar 
veins,  and  internal  cutaneous  nerve,  with  a  cutaneous  branch  of 
AeiukHart 'on  the  outer,  the  radial  veins,  and  the  cutaneous 

0(^tfthc.tefldUni.iiU9^  ocosaionBUy,  be  found  fixed  to  tht  hesd  of  the  hamcTHti 
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nerves  from  the  niusculo'cutaneous  and  musculo-spiral,  whick 
extend  behind ;  on  the  back  of  the  hand>  as  on  the  foot,  ia  a 
plexus  of  veins,  with  the  cutaneous  branches  of  the  radial  and 
ulnar  nerves,  to  supply  the  dorsum  of  the  hand  and  fingers.  Small 
cutaneous  bursas  are  placed  between  the  akin  and  knuckles. 
Cuune-      On  the  dorsum  of  the  hand  is  a  venous  arch,  which  receives 
vdns     ^y  ^^  convexity  the  digital  veins,  and  sends  off  from  its  con- 
on  the    cavity  branches  to  the  arm  ;  the  outer  termination  is  by  a  branch 
the  °    that  lies  in  the  first  metacarpal  space,  and  is  called  cephalic  veia 
'^°^'    of  the  thumb  ;  and  the  inner  by  another,  called  salvatella,  which 

lies  on  the  fifth  space,  and  is  continuous  with  the  ulnar  vein. 
or  the        The  radial  vein  commences  on  the  outer  side  of  the  back  of 
^SSm    ^^^^  hand,  by  the  cephalic  of  the  thumb  or  outer  termination  of 
Vein,     the  arch,  ascends  along  the  outer  and  posterior  part  of  the  fore* 
arm  to  about  its  middle,  being  joined  by  branches  from  the 
arch,  and  from  the  ulnar  vein ;  it  then  turns  forwards  over  the 
radius,  ascends  in  front  of  the  elbow,  and  joins  above  this  witli 
the  median  cephalic,  to  give  rise  to  the  cephalic  vein :  the  ex- 
ternal cutaneous  nerve  accompanies  it.     Sometimes  there  are 
two  radial  veins  which  unite  into  one  below  the  bend  of  the 
elbow. 
Ulnar.        The  ulnar  veins  are  generally  two,  an  anterior  and  a  posterior; 
the  posterior^  the  largest,  commences  below  by  the  vena  saha" 
tdloy  and  branches  from  the  back  of  the  hand,  ascends  along  the 
inner  and  posterior  part  of  the  forearm,  and  near  the  elbow  comes 
forwards  to  join  the  anterior,  and  the  trunk,  resulting  from  the 
junction  of  the  two,  unites  with  the  median  basilic  to  form  the 
basilic  vein ;  some  of  its  branches  may  open  into  the  basilic.  The 
anterior  commences  near  the  wrist  and  lower  part  of  the  fore- 
arm, runs  on  its  front  to  the  elbow,  receiving  branches  of  com- 
munication from  the  posterior,  and  it  ends  by  joining  with  it  in 
front  of  the  inner  condyle.     Branches  of  the  internal  cutaneous 
nerve  run  with  these  veins. 
MedUa.      The  median  vein  commences  in  front,  near  the  wrist,  by  some 
small  veins  from  the  thenar  and  hypothenar  eminences  of  the 
palm  of  the  hand,  and  it  is  joined  by  some  branches  from  the 
deep  ulnar  and  radial  veins ;  it  then  ascends,  increasing  in  sizey 
along  the  centre  of  the  forearm,  and  near  the  elbow  divides 
into  an  external  branch — the  median  cephalic — which  joins 
with  the  radial  in  the  cephalic  vein  of  the  arm,  and  an  internal 
—  the  median  basilic — which  unites  with  the  ulnar  to  form  the 
basilic.     A  deep  vein — the  communicating  — joins  it  at  its  point 
of  division  :  a  branch  of  the  internal  cutaneous  nerve  runs  with 
it  in  the  forearm, 
cutane-      The  internal  cutaneous  nerve^  before  seen  at  the  bend  of  the 
Kctycs.  elbow,  to  consist  of  an  anterior  and  a  posterior  branch,  can  now 
cuune.  ^  followed  to  its  termination ;  the  anterior  divides  into  numerous 
otts.       filaments,  which  are  distributed  to  the  integuments  of  the  inner 
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pttrt  of  the  forearm  as  low  as  the  wrist,  and  communicate  with 
a  cutaneous  filament  of  the  ulnar,  which  perforates  the  fascia, 
generallj,  in  the  lower  third  of  the  forearm  :  one  or  more  branches 
of  this  division  accompany  the  median  vein,  and  extend  to  the 
wrist.  The  posterior  division  winds  backwards  below  the  elbow, 
and  distributes  filaments  to  the  posterior  part :  these  extend  to 
the  wrist. 

The  external  cutaneous  nerves  are  two,  which  have  been  dis-  External 
sected  in  the  arm  ;  the  anterior^  or  cutaneous  of  the  musciUo^  oiu  o?* 
cutaneous,  passes  beneath  the  median  cephalic  vein,  and  divides  ^^ 
into  branches  which  supply  the  integuments  of  the  forearm,  cuio- 
and  descend  to  the  wrist,  both  internal  and  external  to  the  radial  ouf^°^ 
vein  ;  and  some  of  the  filaments  may  be  followed  to  the  integu- 
ments of  the  ball  of  the  thumb.       At  the  wrist,  the  internal 
branches  join  with  the  radial  nerve,  and  one  perforates  the  fascia, 
mns  on  the  radial  artery,  surrounding  it  with  branches  which 
accompany  it  to  the  back  of  the  wrist,  and  give  filaments  to 
both  the  front  and  back  of  this  articulation.    The  branches  ex- 
ternal to  the  radial  vein  supply  the  outer  and  posterior  parts  of 
the  forearm  with  cutaneous  nerves.   The  posterior  in  position,  or 
cutaneous  of  the  mtucuh-spiralj  lies  along  the  outer  and  posterior  or  Uie 
part  of  the  forearm,  distributing  filaments  to  the  integument  asioJ^ni 
far  as  the  wrist. 

The  cutaneous  branch,  or  termination  of  the  radial  nerve,  per-  g^JJ 
fbrates  the  fascia,  along  the  radial  border  of  the  forearm,  in  its 
lower  third ;  it  supplies  filaments  to  its  lower  part  and  to  the  hand, 
and  then  descends  to  the  inferior  extremity  of  the  radius,  and 
divides  into  two  branches ;  the  external,  the  smaller,  joins  the 
external  cutaneous  branch  of  the  musculo-cutaneous  nerve,  and 
continues  to  the  radial  border  of  the  thumb,  of  which  it  is  the 
cutaneous  dorsal  collateral  branch,  and  in  its  course  it  gives 
filaments  to  the  ball  of  the  thumb  ;  the  internal  divides  on  the 
back  of  the  hand  into  many  branches,  one  of  these  passes 
forwards  to  the  ulnar  side  of  the  thumb ;  others  to  both  sides 
of  the  index  finger ;  and  one,  to  the  radial  side  of  the  middle 
filler,  joins  with  a  branch  from  the  ulnar,  to  supply  the  opposed 
sides  of  this  and  the  ulnar  finger. 

The  cutaneous  branch  of  the  uhuxr  nerve,  for  the  back  of  the  Cuune- 
hand  and  fingers,  appears  hythe  styloid  process  of  the  ulna,thj^' 
and  divides  into  branches ;  some  of  these  ascend  on  the  back  ^^^ 
of  the  hand,  but  the  others,  larger,   descend  to  supply  both 
sides  of  the  little,  and  the  ulnar  side  of  the  ring  finger;  and  a 
small  branch  joins  with  one  from  the  radial,  to  supply  the  op- 
posed sides  of  the  ring  and  middle  fingers :  this  nerve  sends  a 
bvaaich  along  the  inner  side  of  the  hand  to  unite  with  the  nerve 
dupplied  to  the  little  finger  from  the  palmar  portion  of  the  ulnar 
nerre.     The  cutaneous  nerves  to  the  dorsum  of  the  fingers  and 
thumb  supply  the  integuments  of  the  back  of  the  fingers ;  they 
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extend  to  about  their  middle,  join  with  a  .dorial  branch  fron 
the  large  nerves  on  their  palmar  surfiioe»  and  are  then  continued 
forwards  to  the  extremities:  tliese  can  be  followed  by  remoYing 
the  integuments  from  one  or  two  fingers.  .    . 

F^teia  The  aponeurosis  of  the  fartarm  forms  a  white  shining  cover* 
~""  ing,  which  surrounds  it,  and  through  this  are  seen  longitudin£|l 
white  bandsy  marking  the  intervals  between  the  muscles,  into 
which  processes  are  sent  to  separate  them  from  each  other. 
Its  fibres  cross  obliquely,  and  constitute  a  membrane  thickejc 
below  than  above,  and  it  receives  some  fibres  near  tlie  con* 
dyles  of  the  humerus  from  the  tendons  of  the  muscles  be^ 
neath  :  on  the  inner  side  of  the  forearm,  the  fascia  is  attache^ 
to  the  margins  oi  the  ulna,  and  leaves  a  part  of  this  bone  su)>r 
cutaneous.  On  the  front  it  is  thinner  tlumbehindt  is  continuoua 
above  with  that  of  tlie  arm,  and  receives  some  fibres  from  the 
biceps  and  brachialis  anticus,  and  below,  it  ends  in  the  anterior 
annular  ligament ;  it  is  thin  and  smooth  along  the  depression 
on  tlie  radial  side  of  the  forearm,  corresponding  to  the  positioa 
of  the  radial  artery,  and  near  the  wrist  the  tendon  of  the 
palmaris  longus  projects  through  it,  and  has  a  sheath  of  the 
fascia  prolonged  on  it ;  some  cutaneous  veins  and  nerves  also 
perforate  it  on  this  surface.  A  horizontal  process  of  the  fascia 
separates  the  numerous  muscles  on  the  front  of  tlie  arm,  inlo  a 
superficial,  and  deep  set.  The  fascia  is  thicker  behind  thaa 
before,  sends  a  horizontal  process  to  divide  tlie  muscles  into  tiro 
layers,  and  is  attadied  internally  to  the  ulna*  It  is  connected 
above  to  the  olecranon,  and  receives  some  fibres  from  the  ten« 
don  of  the  triceps ;  but  behind  the  wrist  it  is  thiokened  hy  somei 
transverse  bands,  to  form  tlie  posterior  annular  ligament,  and  ia 
then  continued  over  the  back  of  the  hand,  on  which  |t  becemoa 
y^xy  thin  and  cellular. 
pj«cc.  lleplace  the  skin  on  the  back  of  the  forearm,  divide  tlie  fascia 
in  front,  along  the  centre,  to  the  wrist  ♦,  and  take  it  away  witl^ 
the  cutaneous  nerves  and  veins,  without  injuring  th^ .  radial 
artery,  which  lies,  superficially,  in  nearly  the  whole  leilgth  of  the, 
depression  on  the  radial  sid^  of  the  arm, — the  ulnar  being  sitijated 
deeply :  remove  the  fascia  on  the  inner  side  back  to  thc^^ulna.* 
it  aaheres  closely  in  the  upper  part  to  the  muscles  b^neaifu 
When  the  fascia  is  removed,  a  large  moas  of  mu4cle9.i$  *^^^ 
on  the  front  of  the  forearm,  to  arise  from  tlie  inner  CQf[it)3def 
and  on  the  outer  side,  another  set,  larger  than  ^h^  int$trnal» 
which  arises  from  the  outer  condvle,  forms  the  prominencies -^oC 
the  outer  side  of  the  forearm,  and. between  the  two  i^llie  c^m 
artery.  The  inner  bundle,  the  only  ones  to  be  examined  in  toe 
dissection  of  the  front,  is  thick  and  fleshy  above,  fornuDgidie 
projection  on  the  inner  and  anterior  part  of  the  f^reiirn^;  h^ 

*  The  lUasector  i«  aometimes  lulviBod  to  commence  th«  £bre»nn  ^nitiiiliir 
back  :  this  be  may  do  by  turning  to  ita  duaeetiiMk.  . •». ./  »^<\\%  A 
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tfi'e  muscles,  composing  it,  end  beloKr  in  tendons,  which  are  in- 
srcYtt^d  into  the  bones  of  the  carpas,  metacarpus,  or  phalanges : 
thesfe  havebeen  divided,  from  their  position,  mto  superficial  and 
deep,  and,  from  their  function,  into  pronators  *  and  ^exors.  The 
duporficial  set,  consisting  of  five  muscles,  has  one  pronator  and 
fbur  flexors,  which  have  the  following  position :  —  the  most  ex- 
ternal is  the  pronator,  and  the  muscle  next  it,  directed  to  the  ra- 
tl&tH  side  of  the  forearm,  the  flexor  of  the  radial  side  of  the  wrist, 
or  the  flexor  carpi  radialis ;  the  most  internal  muscle,  the  flexor  of 
the  dinar  side  of  the  wrist,  or  the  flexor  carpi  ulnaris;  and  between 
them,  and  deeper  than  they,  the  superficial  flexor  of  the  fingers, 
or  the  flexor  subHmis  digitorum ;  and  on  this  last  is  a  long 
aleiider  muscle,  oflen  absent, — the  palmaris, — which  is  attached 
to  the  fasda  of  the  hand.  The  deep  layer,  not  now  seen,  and 
arising  fVom  the  surfaces  of  the  radius  and  ulna,  has  a  deep  pro- 
nator, and  two  flexors — one  of  the  thumb,  and  the  other  the  deep 
flexor  of  the  fingers.  In  examining  the  relations  of  the  mus- 
cles of  the  superficial  layer,  by  partially  separating  them  fVom 
edfch  other^  be  careful  not  to  destroy  the  relations  of  the  radial 
artery ;  clean  the  surfaces  of  the  muscles  as  well  as  the  radial 
and  uTnar  arteries :  the  ulnar  artery  is  superficial  only  in  the 
lower  half  of  the  inner  side  of  the  forearm. 

The  pronator  radii  teres,  the  most  external  of  the  muscles  pnma. 
t^^Jch  arise  from  the  inner  condyle  of  the  humerus,  is  extended  muJ^J^ 
ttbm  this  point  to  about  the  middle  of  the  radius:  it  is  thick  and 
rotindfsh,  and  forms  the  inner  boundary  of  the  triangular  space 
dt  the  bend  of  the  elbow.     It  arises  by  means  of  a  tendon  origin, 
cdtbvnon  to  all  the  muscles  of  the  superficial  layer,  fi'om  the 
ibner  condyle  of  the  humerus,  from  the  septum  between  it  and 
fUe  flexor  carpi  radialis  to  its  inner  side,  from  the  fascia  cover- 
ing it,  and  by  a  slender  tendinous  portion  from  the  anterior  and 
htiiet  surface  of  the  coronoid  process,  which  is  interposed  be- 
^^tn'  th^  median  nerve  and  ulnar  artery,  and  is  seen  by  sepa- 
rating the  pronator  from  the  flexor  carpi  radialis.    The  fibres  run 
Ctltwards,  and  converge  to  a  flat  tendon,  which  is  inserted  into  ainier. 
rotij^h'part  in  the  middle  of  the  outer  surface  of  the  radius,  below  *^°'>- 
fi^i^  msertion  of  the  supinator  brevis,  which  surrounds  the  upper 
portion  of  this  bone  and  external  to  the  radial  attachment  of 
tlitf  flexor  ^blimis.    Its  cutaneous  surface  i^  partly  superficial,  R^ia. 
ajofaboVdred  only  by  the  fascia,  veins,  and  nerves ;  but  near  the  *»<>"■• 
rkdidi^'  it  i^  crossed  by  the  radial  vessels  and  nerve,  and  is  co- 
tl^red  by  the  supinator  longus  of  the  posterior  set  of  muscles  ; 
i^litB  Ota  the  brachialis  anticus^  on  the  ulnar  artery,  and  on  the 

.t^i  E^iMtidti  oonstttt  in  roUing  the  radius  cfverthe  ulnn,  so  «8  to  turn  the 
ptli^  <i£>thft  iwnd  .haoLwtrdi,  and  therafote  these  musclea  must  be  attaohed 
by  one  extremity  to  this  hone.  When  the  words  inner  and  outer  are  used 
tntbiWfMitkOe  to- th«' sides  of  the  forearm,  the  palm  of  the  hand  is  supposed  to 
be  upwards,  and  the  hand  coibsequently  supine. 


of  the 
Arm. 


extend  to  about  their  midclle»  join  with  a  dorsal.  brimQl>.fr;Qm 
the  large  nerves  on  their  palmar  surface,  and  are  then  continued 
forwards  to  the  extremities :  tliese  can  be  followed  by  r^oiQYiog 
the  integuments  from  one  or  two  fingers-  .;  ^  , 

Fatcia  The  aponeurosis  of  the  forearm  forms  a  white  shining  cover* 
ing,  which  surrounds  it,  and  through  this  are  seen  longitudin^ 
white  bands,  marking  the  intervals  between  the  muscles,  into 
which  processes  are  sent  to  separate  them  from  each<  other. 
Its  fibres  cross  obliquely,  and  constitute  a  membr^e  thickef: 
below  than  above,  and  it  receives  some  fibres  near  tlie  cpn* 
dyles  of  the  humerus  from  the  tendons  of  the  muscles  be<p 
neath  :  on  the  inner  side  of  the  forearm,  the  fascia  is  attache^ 
to  the  margins  of  the  ulna,  and  leaves  a  part  of  this  bone  sub.*^ 
cutaneous.  On  the  front  it  is  thinner  tlian  behind,  is  continuous 
above  with  that  of  tlie  arm,  and  receives  some  fibres  from  th^ 
biceps  and  brachialis  anticus,  and  below,  it  ends  in  the  anterior 
annular  ligament ;  it  is  thin  and  smooth  along  the  depression 
on  the  radial  side  of  the  forearm,  corresponding  to  the  positiooi 
of  the  radial  artery,  and  near  the  wrist  the  tendon  of  the 
palmaris  longus  projects  through  it,  and  has  a  sheath  of  the 
fascia  prolonged  on  it ;  some  cutaneous  veins  and  nerves  also 
perforate  it  on  this  surface.  A  horizontal  process  of  the  fascia 
separates  the  numerous  muscles  on  the  front  of  the  arm,  inio  a 
superficial,  and  deep  set.  The  fascia  is  thicker  behind  than 
before,  sends  a  horizontal  process  to  divide  Uie  muscles  into  t>vo 
layers,  and  is  attached  internally  to  the  ulna*.  It  is  connected 
above  to  the  olecranon,  and  receives  sogoe  fibres  frpm  the  ten* 
don  of  the  triceps ;  but  behind  the  wrist  it  is  thickened  l^y  Sjpme 
transverse  bands,  to  form  the  posterior  annular  ligament,  and  ill 
then  continued  over  the  back  of  the  hand»  on  which  |t  becomes^ 
very  thin  and  cellular. 

DiMec-  Replace  the  skin  on  the  back  of  the  forearm,  divide  tlie  fascia 
in  front,  along  the  centre,  to  the  wrist*,  and  ti^ke  it;  away  wj^U 
the  cutaneous  nerves  and  veins,  without  injuring  thp .  radial 
artery,  which  lies,  superficially,  in  nearly  the  whole  leilgth  oi^^the, 
depression  on  the  radial  side  of  the  arm, — the  ul^iar  being  sitqa^edr 
deeply :  remove  the  fascia  on  the  inner  side  back  to  thc^^uln^, 
it  adheres  closely  in  the  upper  part  to  the  muscles ,  beneal^* 
When  the  fascia  is  removed,  a  large  ma^iB  of  muscles, is  seei^ 
on  the  front  of  the  forearm,  to  arise  from  tlie.  inner.  ,qQpd)^e^ 
and  on  the  outer  side,  another  set,  larger  thaa  th^  ^nt^ia* 
which  arises  from  the  outer  condyle,  forms  tlie  pronMOi^^c^fOf 
the  outer  side  of  the  forearm,  and,between  the  two  4^  tX\^  rJW^ 
artery.  The  inner  bundle,  the  only  ones  to  be  examined  in  tne 
dissection  of  the  froDt*  is  thick  and  fleshy  above,  forniingi  the 
projection  on  the  inner  and  anterior  part  of  fheftfreiirm;  h\a^ 


tion. 
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*  The  dissector  is  aoroetitnes  advisod  to  .  commence  Um  ioroannntiliirliite 
back  :  this  he  may  do  by  turning  to  ita  djaaectioBw  :  'i  .'  ••<  »t{i<   xi 
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Ae  mti^des,  composing  ft,  lend  belo^r  in  tendons,  which  are  in- 
crcfrted  into  the  bones  of  the  carpus,  metacarpus,  or  phalanges : 
thei^  have'beert  divided,  from  their  position^  into  superficial  and 
deep,  and,  from  their  function,  into  pronators  *  and  ^exors.  The 
Superficial  set,  consisting  of  five  muscles,  has  one  pronator  and 
four  flexors,  which  have  the  following  position :  —  the  most  ex- 
terna! is  the  pronator,  and  the  muscle  next  it,  directed  to  the  ra- 
dkH  side  of  the  forearm,  the  flexor  of  the  radial  side  of  the  wrist^ 
6r  the  flexor  carpi  radial  is ;  the  most  internal  muscle,  the  flexor  of 
fheulnar  side  of  the  wrist,  or  the  flexor  carpi  ulnaris;  and  between 
them,  and  deeper  than  they,  the  superficial  flexor  of  the  fingers, 
or  the  flexor  subHmis  digitorum ;  and  on  this  last  is  a  long 
aletSder  muscle,  oflen  absent, — the  palmaris,-^ which  is  attached 
to  the  fascia  of  the  hand.  The  deep  layer,  not  now  seen,  and 
arising  fVom  the  surfaces  of  the  radius  and  ulna,  has  a  deep  pro- 
nator, and  two  flexors — one  of  the  thumb,  and  the  other  the  deep 
flexor  of  the  fingers.  In  examining  the  relations  of  the  mus- 
cles of  the  superficial  layer,  by  partially  separating  them  from 
each  other^  be  careful  not  to  destroy  the  relations  of  the  radial 
artery ;  clean  the  surfaces  of  the  muscles  as  well  as  the  radial 
mid  ulnar  arteries :  the  ulnar  artery  is  superficial  only  in  the 
lower  half  of  the  inner  side  of  the  forearm. 

'The  pronator  radii  teres,  th^  most  external  of  the  muscles  prona. 
frtrfch  arise  from  the  inner  condyle  of  the  humerus,  is  extended  ^^J^ 
fibm  this  point  to  about  the  middle  of  the  radius :  it  is  thick  and 
roundish,  and  forms  the  inner  boundary  of  the  triangular  space 
&t  the  bend  of  the  elbow.     It  arises  by  means   of  a  tendon  origin. 
Cfommon  to  all  the  muscles  of  the  superficial  layer,  fi'om  the 
itlner  condyle  of  the  humerus,  from  the  septum  between  it  and 
fhb  flexor  carpi  radialis  to  its  inner  side,  from  the  fascia  cover- 
ing it,  and  by  a  slender  tendinous  portion  from  the  anterior  and 
inner  surface  of  the  coronoid  process,  which  is  interposed  be- 
ti^edn'  the  median  nerve  and  ulnar  artery,  and  is  seen  by  sepa- 
rMitf^  the  pronator  from  the  flexor  carpi  radialis.    The  fibres  run 
^T^rtwards,  and  converge  to  a  flat  tendon,  which  is  inserted  into  ainser. 
rdtigh  part  in  the  middle  of  the  outer  surface  of  the  radius,  below  *^®"' 
flii^  insertion  of  the  supinator  brevis,  which  surrounds  the  upper 
}H>hion  of  this  bone  and  external  to  the  radial  attachment  of 
tN^  flexor  ^blimis.    Its  cutaneous  'surface  i^  partly  superficial,  jt^u. 
ajnfd  tov^re^  biily  by  the  fascia,  veins,  and  nerves ;  but  near  the  ^^'^ 
tUdliii^  it  i^  crossed  by  the  radial  vessels  and  nerve,  and  is  co- 
^re'd  by  the  supinator  longus  of  the  posterior  set  of  muscles  ; 
ft^Ki^  on  the  brachialis  anticus,  on  the  ulnar  artery,  and  on  the 

'  ^  EioiMtloa  oonsistt  in  rolling  the  radius  cfverthe  ulna,  so  as  to  turn  ch« 
ptlili  5o|*t)ie  imnd  ikaok.wtnU«  and  tberofote  these  muscles  must  bo  attached 
by  one  extremity  to  this  hone.  ^Hien  the  words  inner  and  outer  are  used 
tmbiUfercmoe  to  tlM' sides  ctfthe  forearm,  the  palm  of  the  hand  ia  supposed  to 
be  upwards,  and  the  hand  coibsequently  supine. 
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median  nerve  which  enters  the  forearm  between  its  two  heads, 

and  below  this  on  the  flexor  sublimis  digitorum,  and  radius. 

The  outer  or  radial  border   corresponds  to  the  radial  artery, 

bounds  the  triangular  space  of  the  elbow,  and,  near  the  radius, 

is  in  relation  with  the  supinator  brevis  muscle  :  the  inner  border 

is  in  contact  with  the  flexor  carpi  radial  is. 

Sroi'        The  Jiexor  carpi  radicdis  muscle,  next  in  position  to  the  prona- 

radiaiis    tor,  is  floshy  above,  but  tendinous  below  ;   it  is  situated  on  the 

Miudc.  y]j,jjp  gjjig  Qf  ^jjg  forearm  at  its  origin,  but  on  the  radial  near  the 

wrist,  and  disappears  by  passing  beneath  the  annular  ligament. 
Origin,   jj.  ^^g,  from  the  tendon  common  to  it  and  the  other  muscles, 
from  the  fascia  covering  it,  from  the  intermuscular  septa  between 
it  and  the  muscles  on  each  side,  and  from  an  aponeurotic  layer 
on  its  posterior  surface.  The  fibres  descend,  forming  a  belly,  larger 
in  the  middle  than  at  either  end,  and  terminate  in  a  tendon 
which  extends  for  two  thirds  of  the  length  of  the  muscle,  is 
directed  downwards  and  outwards  to  the  radial  side  of  the  arm, 
enters  beneath  the  annular  ligament,  and,  passing  through  a 
in«er.     groovo  in  the  trapezium,  is  finally  inserted  into  the  base  oi'  the 
metacarpal  bone  of  the  index  finger :  but  this  deep  part  will  be  dis«- 
timM.     Bocted  with  the  hand.    The  muscle  is  subcutaneous  except  at  its 
insertion ;  and  it  rests  on  the  ulnar  artery  and  median  nerve,  before 
they  enter  between  the  heads  of  the  flexor  sublimis,  then  on  this 
muscle,  and,  in  the  lower  third  of  the  forearm,  on  one  of  the  deep 
layers  of  muscles  —  the  flexor  pollicis  longus.    The  radial  border 
is  in   contact,  in  its  upper  half,  with  the  pronator   teres,  but 
below  that  it  is  parallel  to  the  radial  artery,  and  close  to   it, 
its  tendon  being  taken  as  the  guide  to  the  vessel  in  the  lower 
half  of  the  forearm :  the  ulnar  border  touches  at  first  the  pal- 
maris  longus  ;  but  as  these  diverge  to  their  insertions,  it  has,  be- 
low, no  muscle  in  relation  with  it,  but  about  two  inches  above 
the  wrist  the  median  nerve  lies  along  it. 
Faima-        The  pcdmoris  longus^  internal  to  the  last,  is  often  absent ;  its 
lonsufl    fibres  arise  from  the  common  tendon,  and    from    aponeurotic 
"^'^'  septa  on  each  side  and  behind  it,  and  descend,  giving  rise  to  a 
flat  thin  muscle  that  soon  ends  in  a  long  tendon,  which  is  con- 
tinued down  the  centre  of  the  forearm,  and  over  the  annular  liga- 
ment to  the  palmar  fascia,   into  which  it  is  inserted.*     The 
muscle  lies  beneath  the  fascia,  and  on  the  flexor  digitorum  sub- 
limis ;  the  outer  border  touches  the  flexor  carpi  radialis,  and  the 
inner  the  flexor  carpi  ulnaris  muscle, 
gexor        TYiQ  flexor  carpi  ulnaris^  the  most  internal  of  the  muscles  of 
uiiurifl    the  superficial  layer,  is  bifid  above,  and  continues  fleshy  along  its 
Miucie.  jjiner  border  near  to  its  inferior  attachment  :  the  tendon  on  the 
.      anterior  surface  is  the  guide  to  the  ulnar  artery  in  the  lower  half 
^***"'   of  the  forearm.    The  muscle  arises  by  the  common  tendon  from 
the  inner  condyle  of  the  humerus,  from  the  inner  side  of  the 

*  In  some  subjects  this  muscle  is  fleshy  down  to  the  wrist. 
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olecranon,  also  from  a  tendinous  arch  between  these  points,  be- 
neath which  passes  the  ulnar  nerve  and  recurrent  artery,  and  from 
the  aponeurosis  o£  the  forearm,  which  is  thickened  and  attached 
to  the  crest  of  the  ulna,  that  separates  the  anterior  and  internal 
from  the  posterior  surface  of  the  bone.     The  upper  fibres  de- 
scend vertically  ;  but  the  others,  which  extend  to  near  the  wrist» 
become  less  oblique  as  they  approach  this  part,  and  are  directed 
forwards  to  the  tendon  which  occupies  the  anterior  and  inner 
surface  of  the  muscle  for  about  its  lower  half^  and  is  inserted  ^J^- 
into  the  cutaneous  surface  of  the  pisiform  bone  of  the  carpus ; 
some  fibres  are  continued  downwards  from  the  insertion  to  the 
muscles  of  the  little  finger,  which  arise  below,  and  some  turn  in- 
wards over  the  ulnar  artery  and  nerve,  to  join  the  anterior  annular 
ligament.     The  cutaneous  surface  is  close  beneath  the  fascia, 
and  the  prominence  of  the  tendon,  the  guide  to  the  ulnar  artery, 
is  readily  felt  during  life.     The  inner  border  is  united  to  the  Rei«- 
fascia  of  origin,  and  beneath  it  pass  the  branches  of  the  ulnar  ^^^^' 
nerve  and  artery  to  the  back  of  the  hand :  the  outer  is  in  con- 
tact, above,  with  the  palmaris  and  flexor  digitorum  sublimis,  but 
in  the  lower  third,  these  muscles  ore  separated  by  an  interval  in 
which  appears  the  ulnar  artery  and  nerve,  which  keep  this  rela- 
tion to  its  insertion.    To  see  the  parts  that  the  muscle  covers, 
cut  through  the  attachment  to  the  inner  condyle  and  turn  it 
inwards:    it  lies  on  the  flexor  digitorum  sublimis,  and  ulnar 
artery,  which  comes  from  beneath  it,  and   more  to  the  ulnar 
side  of  the  arm,  on  the  flexor  digitorum  profundus,  and  ulnar 
nerve;  and  these  relations  it  keeps  down  to  the  wrist,  except 
that  the  artery  escapes  rather  from  beneath  it.    The  posterior 
ulnar  recurrent  artery  ascends  between  its  two  heads  to  anasto- 
mose, as  before  seen,  with  the  inferior  profunda  and  anastomotic 
arteries  of  the  brachial. 

The  radial  artery  commences  at  the  bifurcation  of  the  bra-  i^a\a 
chial  in  the  hoDow  at  the  bend  of  the  elbow,  extends  along  the      ^^^' 
outer  side  of  the  forearm  to  the  end  of  the  radius,  turns  from 
the  front  to  the  back  below  the  extremity  of  this  bone,  and 
passes  through  the  muscle  in  the  first  interosseous  space,  to  ter- 
minate by  branches  in  the  palm  of  the  hand.     The  part  of  the 
artery  on  the  back  of  the  wrist  cannot  be  seen  now;  but  the 
portion  in  the  arm  extends  from  opposite  the  coronoid  process  of 
the  ulna  to  the  styloid  process  of  the  radius ;  it  is  smaller  than 
the  ulnar,  and  more  superficial  than  it,  though  in  direction  it 
appears  the  continuation  of  the  brachial,  and  it  lies,  above,  to  the 
plnar  side  of  the  radius,  but,  below,  in  front  of  it.     A  line  from 
the  centre  of  the  hollow  of  the  elbow  to  the  styloid  process  of 
the  radius  indicates  its  course,  and,  to  examine  its  relations,  it 
pay  be  divided  into  an  upper  and  a  lower  portion.  In  the  upper  Upper 
ioy*  of  the  forearm,  the  artery  lies  between  the  fleshy  belly  of  *'*"'  *'°' 
file  supinator  longus  on  (he  outer  side,  and  that  of  the  pronator 
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teres  on  the  iimer,  «nd  is  covered  only  by  the  slaasSupovCleNll 
and  deep  &scis»  except  in  muscular  sul^ects>  in  which  it  is  partly 
concealed  by  the  supinator,  which  prcyocts  over  it;  it  lies :on4hei 
tendon  of  tlie  biceps>  on  the  supinator  brevis,  separated  howenrer 
by  a  considerable  quantity  of  cellular  structure  and  branches^ of 
the  musculo-spiral  nerve ;  and  below  this,  on  the  pronator  teros» 
near  its  insertion :  two  veins  accompany  this  part  of  the  artery, 
giving  cross  branches  over  it.    The  radial  nerve  is  separated 
from  its  upper  part  by  a  considerable  intervalf  and  is  uoder^ 
neath  the  supinator  longus,  but  about  one  inch  and  a  iialf  above 
the  insertion  of  the  pronator  teres  it  comes  into  contact  with  the 
Lower.*  vesscl,  though  Still  placed  to  the  outer  or  radial  side*  The  lawisr 
ludf  is  more  superficial  than  the  upper>  as  it  lies  in  front  of  the 
radius,  and  can  be  felt  pulsating  during  life ;  it  is  covered  o»ly 
by  the  skin,  superficial  and  deep  fasciae,  and  by  branches  of  the 
external  cutaneous  nerve,  some  of  whose  filaments  perforate  the 
fascia,  surround  the  artery^  and  accompany  it  to  the  dorsum  of 
the  hand ;  and  behind  the  vessel  are  the  thin  radial  origin  of  the 
flexor  sublimiS)  the  flexor  poUicis  longus  of  the  deep  kyer^-  the 
pronator  quadratus,  from  whldi  it  is  separated  by  cellular  nemr 
brane,  and  lastly,  the  extremity  of  the  radius.    To  the  outer 
side  is  the  tendoa  of  the  supinator  longus,  and  to  the  inner  the 
tendox^  of  the  flexor  carpi  radialis.    The  ven«,  comites  have  tlie 
same  relation  to  this  part  as  to  the  upper,  and  the  deep  and 
superficial  veins  in  general  communicate.    The  radial  nerve,  lies 
in  contact  with  it  above,  but  it  soon  leaves  it  to  pass  beneath 
the  tendon  of  the  supinator  longus  to  become  cutaneous ;  so 
that  the  nerve  is  in  contact  with  the  artery  only  in  the  middle 
third  of  the  whole  o^  its  course  in  the  forearm. 
Bnoch-      The  portion  of  the  radial  artery  in  the  forearm  gives  o(F  mufr* 
^        cular  unnamed  branches;  and  three  named  ones,  the  recurrent, 

superficialis  vols,  and  anterior  carpal  artery. 

ludiai       The  recuvTrent  radial  arteryy  oflentimes  a  large  branch,  leaves^ 

AmT    ^^  trunk,  close  below  its  commencement,  and  very  frequently.it. 

comes  from  the  brachial  artery.    It  passes  downwards  and  outn 

wards  in  front  of  the  supinator  brevis  muscle,  then  turns  upwards 

beneath  the  supinator  longus  and  in  front  of  the  brachialisani 

ticus,  to  anastomose  with  branches  of  the  superior  profunda 

arterv ;  this  artery  lies  amongst  the  branches  of  the  mu8ctilo«> 

spiral  nerve,  and  from  its  convexity  many  brandies  are.giten  to 

the  muscles  of  the  outer  and  posterior  part  of  the  arm,  aodthey 

anastomose  in  these  muscles  with  the  posterior  interosseous  -  ar« 

tery:  many  branches  supply  the  supinator  and  brachialis  muscles* 

s^rfl.      The  superficial  artery,  of  the  palm  (superficialis  vote)  varies 

Vote,    much  in  size  as  well  as  in  its  place  of  origin;  it  ususAly  arises' 

from  the  radial  as  this  is  about  to  turn  to  the  back  of  the  hand, 

but  it  may  arise  at  different  heights ;  it  is  directed  downwards 

over  the  mass  of  muscle  connected  with  the  thumb,  and  joins  in 
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ito]()olmt>f  tlf^  liahd^ith'  th^  tilnai*,  to  complete  the  superficial 
Kfth  of  at'teries.  This  bnmch  may  pass  Chroagh  some  of  the 
mtisdttlar  fihrea,  or  end  in  the  muscles. 

"  >¥be  mUisri&t*  etifpal  hrttneh  leates  the  radial  opposite  the  fower  Anterior 
border  of  the  pronatoi*  quadratus,  directs  itself  inwards  below  this  ^t^-« 
BSttScle^  and  on  the  anterior  surfoce  of  the  radius,  to  anastomose 
with'  a^  correspon<fing  branch  fVom  the  ulnar,  so  as  to  form  an 
Areh  which  -supplies  the  carpal  bones :  this  will  be  seen  after  the 
dM«etion  of  the  deep'  layer. 

'  Detach  the  flexor  carpt  radialis  and  palmaris  longus  from  the  dimco* 
eoitimoR  origin  from  the  inner  condyle,  and  throw  them  to  one^^^' 
gide;    In  doing  this,  the  branches  that  they  receive  fVom  the 
ulnar  artaery  and  median  nerve  must  be  cut  across,  but  the}'  are 
to  kit  remembered.    Leave  for  the  present  the  pronator  teres. 

■Thejkxar  digiUrrum  subUmis  or  perfiyrahts  is  a  broad  thick  supers. 
mu&cle,  fleshy  above,  but  divided  below  mto  four  tendons  which  J^^ 
sire  continued  beneath  the  annular  ligament  to  the  fingers.     It  or  uie 
arisetfin  common  with  the  other  muscles  of  this  layer  from  the*JJY^ 
inner  condyle  of  the  humerus ;  from  the  internal  lateral  ligament,   ^*  °' 
and  iVom  the  aponeurotic  septa  between  it  and  the  other  muscles; 
ftotn  the  inner  part  of  the  anterior  surfkce  of  the  coronoid  pro- 
tiMi  by  aponeurotic  fibres ;  and  by  a  thin  muscular  portion  which 
CMKimences  at  the  tubercle  of  the  radius,   is  attached  to  the 
oblique  line  on  its  front  to  about  two  inches  below  the  insertion 
of  the  pronator  teres,  and  lies  internal  to  the  supinator  brevis 
and  pronator  teres,  but  external  to  the  attachment  of  the  fiexor 
pollicis  beneath  it    From  these  numerous  origins  the  fibres  de- 
scend^ those  firom  the  upper  vertically,  and  those  from  the  radius 
obliquely  inwards,  to  end  in  a  fleshy  belly  that  terminates  about 
the  lower  third  of  the  forearm  in  four  tendons,  which,  placed  at 
fbut  side  by  side,  are  arranged,  close  above  the  wrist,  into  two 
layers  connected  by  cellular  membrane,  those  for  the  middle 
attd'ring  finger  being  anterior,  and  those  for  the  index  and  little 
fingei*  posterior  to  the  others;  and  this  relation  is  maintained  sl^ 
they  pass  beneath  the  annular  ligament  of  the  wrist  to  reach  the 
fkigers.     Of  the  two  anterior  tendons,  the  external,  or  that  for 
the  middle  finger  is  the  largest,  receives  the  fibres  which  de- 
scend frtm  the  radial  origin,  and  is  accompanied  by  muscular 
fibres  to  near  the  wrist ;  and  of  tiie  posterior  two,  the  one  fin* 
the  index,  is  larger  than  that  for  the  little  finger.    This  musde  Rei«. 
]S(c6^ered  by  the  other  muscles  of  the  superficial  layer^  and  on^'o^^* 
thB' radtsi  origin  He  the  radial  vessels  and  tterrt.    The  outer 
bonier  i»  attached  to  the  racfos,*  and  below  this,  where  it  fs 
fieey'is  tetkt  the  median  nerve  t  the  inner  or  ulnar  is  in  contact 
vnth  «he  Aexnr  ulnarisi  and  uhtar  veteels  and  nerve.   To  see  the 
pdrCS>IJhatthis  muscle  lies  on,  detach  with  care  the  coronoid  and 

condyloid  attachments,  without  cutting,  at  the  same  time,  the 

origin  of  the  flexor  pollicis,  the  recurrent  branches  of  the  ulnar 


iwrtery,  or  the  median  nerve^  and  turn  the  laDuacJe  over.ta.  4be 
radios*  It  lies  on  the  flexor  digitorum  profundus  «nd  flaxofifHil'* 
licis  muscles  of  the  deep  layer,  also  on  the  median  nerve  wliidi 
paases  with  the  ulnar  artery  between  its  coronoid  and  mdial 
origins^  and  then  lies  close  against  its  under  surface  to  near  tbe 
wrist;  itcoversalso,  in  tlie  upper  part,  a  portion  of  the  ulnar  arlerj, 
uinir  The  ulnar  artery,  the  larger  trunk  resulting  from  the  biAur- 
Artery.  ^j^^qq  Qf  (he  brachial  in  front  of  the  coronoid  process^  lies  along 
the  inner  side  of  the  forearm,  in  front  of  the  ulna,  as  far  as  its 
lower  extremity,  and  it  then  passes  over  the  annular  ligametit, 
enters  the  palm  of  the  hand,  and  terminates  by  forming  the  an-* 
perficial  arch  of  arteries  to  supply  the  fingers.  Its  relations  in 
the  upper  and  the  lower  half  of  the  forearm  are  the  following: •«- 
Upper  In  the  upper  half^  tlie  course  of  the  artery  is  obliquely  down- 
porixon.  yf^xdi&QXidinyfdsds  from  the  coronoid  process  to  reach  the  micUJe 
of  the  forearm ;  it  forms  an  arch,  the  convexity  of  which  is  up- 
wards and  inwards,  and  it  then  becomes  vertical  to  descend  to  the 
wrist.  In  this  extent  it  lies  deeply,  above,  between  the  super- 
ficial and  the  deep  layer  of  muscles,  but  it  becomes  compara- 
tively superficial  about  its  termination.  In  front  of  it  are  the 
pronator  teres  and  flexor  sublimis  musclesj  and  above  these  the 
flexor  carpi  radialis  and  palmaris  longus,  and  at  the  middle  of 
the  forearm  it  comes  into  contact  with  the  flexor  carpi  ulnarisy 
which  overlaps  and  conceals  it ;  it  lies  at  first  on  the  brachialis 
anticus,  then  crossing  below  the  coronoid  process,  it  is  placed 
altogether  on  the  flexor  profundus.  The  veins  accompanying 
the  artery  are  the  two  venae  comites  which  surround  it.  The 
median  nerve  lies  to  its  inner  or  ulnar  side,  on  the  brachialis 
anticusyfor  about  one  inch ;  but  the  nerve  then  crosses  in  front  of 
the  artery  to  the  outer  side,  so  as  to  lose  this  relation  to  it>  and 
as  it  crosses  it  is  separated  from  it  by  the  attachment  of  the 
pronator  teres  to  tlie  coronoid  process ;  the  ulnar  nerve  is  not 
m  contact  with  this  portion  of  the  vessel,  which  it  approaches^ 
pnly,  at  its  lower  part,  and  whilst  it  is  under  cover  of  the  flex4)r 
Lower.  ^*^jp\  ulnaris.  To  see  the  artery  in  the  lower  half  of  the  fore- 
arm,  replace  the  flexor  digitorum  sublimis  and  flexor  carpi  ulnaris 
muscles.  This  portion  extends  from  the  termination  of  the 
upper  half)  at  which  part  the  artery  appears  on  the  inner  side  of 
the  flexor  sublimis,  to  the  lower  border  of  the  annular  ligii- 
.  ment  of  the  wrist ;  it  is  vertical  in  direction,  and  much  more 
superficial  than  the  upper.  It  is  covered  by  tlie  skin,  sjupes- 
ficial  and  deep  fascise,  by  an  aponeurosis  extended  froca 
.  the  appneurosis  of  origin  of  the  flexor  carpi  ulnaris,  tp,  ^e 
flexpr  profundus,  and  it  is  slightly  overlapped  above,  bv;,!^ 
flexor  carpi  ulnaris :  a  branch  of  the  ulnar  nerve  descends  on 
it  in  the  lower  part ;  it  lies  on  the  flexor  profiindua  and  the 
annular  ligament*  To  the  outer  side  are  .the  tendons  oF'4ii9 
flexor  sublimis ;  and  to  the  inner,  the  tendon-  of  the  flexM-^^SBr^ 
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tilnaris,  which  rather  conceals  the  upper  part  of  the  artery,  and 
is  the  guide  to  it  in  the  living  subject;  also  the  pisiform  bone  at 
its  lower  termination.  On  the  annular  ligament  the  artery  turns 
slightly  outwards,  lies  close  to  the  pisiform  bone^  and  is  covered 
by  some  fibres  from  the  tendon  of  the  flexor  carpi  uhiaris  to  the 
ligament.  Venae  comites  accompany  and  surround  it.  The 
ulnar  nerve,  lying  to  the  ulnar  side,  comes  into  contact  with 
the  artery  in  the  middle  of  the  forearm,  and  continues  the  same 
relation  to  this  vessel  through  the  lower  half.  On  the  ligament 
the  nerve  still  accompanies  it^  but  is  placed  internal,  and  rather 
posterior  to  it. 

The  branches  of  the  ulnar  in  the  forearm  are  muscular,  Branch.; 
which  are  unnamed ;  and  the  named  are  anterior  and  posterior  ^ 
recurrent,  interosseous,  which  divides  into  anterior  and  poste- 
rior, the  metacarpal,  and  anterior  and  posterior  carpal.  The  flexor 
sublimis  and  flexor  carpi  ulnaris  muscles  must  be  again  removed 
from  their  position  to  see  their  distribution. 

The  anterior  ulnar  recurrent  arteryy  the  flrst  branch  of  the  Anterior 
ulnar,  when  it  is  separate^  but  more  commonly  it  is  small,  and^^'' 
arises  in  common  with  tlie  posterior  recurrent;  its  course  is 
upwards  in  front  of  the  brachialis  anticus  and  elbow-joint,  and 
beneath  the  pronator  teres,  to  inosculate  with  the  anastomotic 
artery  in  front  of  the  articulation.  The  artery  gives  branches  to 
the  muscles  which  cover  it. 

The  posterior  ulnar  recurrent  artery^  a  much  larger  branch  poate- 
than  the  anterior,  is  directed  inwards  beneath  the  flexor  sublimis  R^ur- 
muscle  to  the  interval  between  the  coronoid  process  and  ole-  ^eut 
cranon,  passes  beneath  the  flexor  carpi  ulnaris  and  between 
its  origins,  with  the  ulnar  nerve,*  to  anastomose  with  the  infe- 
rior profunda  and  anastomotic  arteries:  it  gives  branches   to 
the  superficial  layer  of  muscles,  to  the  articulation,  and  ulnar 
nerve. 

The  interosseous  artery  is  the  next  branch  given  o(F  beneath  inter.' 
the  flexor  sublimis  muscle  ;  it  is  a  short  thick  trunk,  about  one  ^^"^"^ 
inch  long^  which  descends  to  the  interval  between  the  muscles 
of  the  deep  layer,  and  divides  into  its  anterior  and  posterior 
branches :  these  will  be  examined  with  the  next  layer. 

Amongst  the  muscular  branches  that  the  artery  gives  off,  is  Branch 
one  long  and  constant  bra?ich  *,  which  accompanies  the  median  m^uq 
nerve,  united  closely  to  it,  and  in  the  lower  part  of  the  forearm  ^erve. 
is  distributed  to  it  and  the  flexor  sublimis :   oflentimes,   this 
branch  comes  from  the  interosseous  artery. 

The  metacarpal  brafich  leaves  the  artery  above  the  lower  ex-  Meta. 
tremity  of  the  ulna,  turns  backwards  with  a  branch  of  the  nerve  **''*'• 

*  This  artery  in  sometimes  aa  large  as  either  the  ulnar  or  radial,  and  in 
Qtrtain  ▼arieties  of  these  arteries  passes  beneath  the  annular  ligament  to  the 
palm  of  the  hand,  to  join  the  palmar  arch  of  arteries. 
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beneath  the  tendon  of  the  flexor  ulnaris,  descends  alon^  the  ulnar 
border  of  the  metacarpal  bone  of  the  little  finger,  and  forms  its 
dorsal  branch. 
Anterior     The  anterior  carpal  artery,  a  very  small  branch,  arises  from 
'^  ■    the  trunk  at  the  lower  border  of  the  pronator  quadratus  muscle, 
passes  beneath  the   flexor  profundus,  and  unites  on  the  radius 
with  the  anterior  carpal  from  the  radial  artery :  its  branches  are 
supplied  to  the  bones  and  articulations  of  the  carpus. 
Postc-        The  posterior  carpal  artery  is  very  small,  and  arises  below  the 
rior  Car- gtyloid  proccss  either  from  the  ulnar,  or  from  the  metacarpal 
branch  as  it  runs  over  the  side  of  the  articulation ;  it  passes 
transversely  beneath  the  extensors  to  supply  the  carpus. 
Ulnar         The  ulnar  nerve  enters  the  forearm  in  the  interval  between 
^^^^'    the  olecranon  and  inner  condyle,  by  passing  between  the  heads  of 
the  flexor  carpi  ulnaris ;  it  then  descends  under  cover  of  this 
muscle,  and  lying  on  the  flexor  profundus,  to  the  annular  liga- 
ment of  the  wrist,  over  which  it  passes  with  the  ulnar  artery  into 
the  palm  of  the  hand.     In  the  upper  third  of  its  extent,  it  lies 
much  to  the  ulnar  side  of  the  artery,  being  deeply  placed  be- 
neath the  flexor  ulnaris ;  but  in  the  middle  third  it  is  close  to 
the  vessel  lying  on  its  inner  side,  and  continues  so  till  it  enters 
the  palm  of  the  hand  to  divide  into  branches :  on  the  annular 
ligament  the  nerve  is  rather  posterior  to  it.     Its  relations  to 
muscles  are  the  same  as  those  of  the  artery ;  for,  like  it,  the 
nerve  is  superflcial  below,  but  deep  above. 
Bmeb.      When  the  nerve  lies  in  the  interval  between  the  olecranon 
To  the  ®"^  inner  condyle  and  under  cover  of  the  flexor  carpi  ulnaris,  it 
Elbow    gives  some  small  branches  to  the  articulation  in  contact  with 
Joint     jj^     jj^  ^^g  forearm   it  supplies  branches  to  the  flexor  carpi 
or'uinal  ulnaris,  and,  below,  one  to  the  flexor  profundus  on  which  it 
PnSun.  ^^^^  »  ^^^  nerve  to  the  last  muscle  is  distributed  to  the  two 
dua.    '  inner  of  its  four  divisions.    About  the  middle  of  its  extent,  the 
nerve  gives  off  a  small  branch,  which  descends  beneath  the  fas- 
cia, and  soon  divides  into  a  cutaneous  and  a  deep  filament:  the 
cuune.  cutaneous  perforates  the  fascia  at  different  heights,  and  varies 
5J»»       much  in  size ;  it  terminates  by  communicating  with  the  internal 
cutaneous,  unless  it  is  large,  when  it  supplies,  in  addition,  the  in- 
teguments ;  the  deep  descends  on  the  front  of  the  ulnar  artery, 
Dorsal   ^^^  divides  into  small  filaments  which  accompany  it.     The  ctc- 
branch    (ancous  doTsal  branch  of  the  hand,  the  distribution  of  which  has 
Hand,    been  dissected,  is  the  last  branch  of  this  nerve  in  the  forearm ; 
it  arises  two  inches  or  more  above  the  extremity  of  the  ulna, 
lies  on  the  flexor  profundus  on  the  inner  side  of  the  nerve,  gra- 
dually inclining  inwards  so  as  to  pass  between  the  flexor  ulnaris 
and  ulna,  a  little  above  the  styloid  process  of  this  bone ;  it  then 
perforates  the  fascia,  and  supplies  the  integuments  of  the  back  of 
the  hand  as  well  as  that  of  the  two  inner  fingers. 
'«dian      The  median  nerve,  before  seen  to  lie  in  the  hollow  of  the  bend 
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of  the  e1bow»  internal  to  the  brachial  and  ulnar  arteries,  enters 
the  forearm  by  passing  between  the  two  heads  or  origins  of  the 
pronator  teres,  and  between  the  coronoid  and  radial  attachments 
of  the  flexor  sublimis ;  it  now  descends  beneath  the  flexor  sub- 
limis,  to  which  it  is  closely  united,  and  on  the  flexor  profundus, 
to  about  two  inches  of  the  annular  ligament  of  the  wrist,  at  which 
part  it  becomes  superficial,  lying  between  the  tendons  of  the 
flexor  sublimis  and  flexor  carpi  radialis ;  it  then  passes  beneath 
the  annular  ligament,  enters  the  palm  of  the  hand,  and  divides 
into  branches.  In  the  hollow  of  the  bend  of  the  elbow  it  lies  on 
the  brachialis  anticus,  and  is  parallel  to  the  ulnar  artery  for  about 
one  inch  ;  but  as  the  direction  of  the  vessel  is  inward,  and  that  of 
the  nerve  outward,  they  soon  cross  each  other,  being  separated  at 
this  spot  by  the  attachment  of  the  pronator  teres  to  the  coro- 
noid process,  and  then  lose  all  relation  to  one  another.  In  the 
fl^rearm,  the  median  is  accompanied  by  the  branch  from  tlie 
ulnar  artery. 

This  nerve  is  the  chief  source  of  the  branches  to  the  mus-  Branch- 
des  of  the  forearm,  and  these,  which  are  for  the  most  part 
muscular,  arise  near  the  elbow,  are  distributed  to  the  deep  and 
superflcial  layers,  and  supply  all  the  muscles  which  are  placed  on 
the  front,  except  the  flexor  carpi  ulnaris  and  part  of  the  flexor 
profundus.     Above   the  elbow,  the  median  gives  off  a  small  l^^i^^^ 
branch,  which  descends  on  the  brachialis  anticus,  supplies  the  and  Ar. 
teres,  and  sends  filaments  backwards  around  the  ulnar  artery  to  {ion.*' 
enter  the  articulation  ;  whilst  beneath  the  pronator  teres,  a  mus-  To  the 
cular  branch  arises  for  the  superficial  layer,  and  is  distributed  to  IfS^ 
the  pronator,  palmaris,  flexor  carpi  radialis,  and  flexor  sublimis  m|]^^' 
muscles :  some  of  these  have  been  divided  in   the  dissection. 
Under  cover  of  the  flexor  sublimis,  it  gives  branches  to  the  To  the 
flexor  polltcis,  and  to  the  outer  half  of  the  flexor  profundus,  the  i^r. 
inner  half  of  this  muscle  being  supplied  by  the  ulnar  nerve  ;  and 
one  hu^e  nerve,  the  anterior  interosseouSf  which  runs  with  the  Anterior 
interosseous  artery,  and  will  be  dissected  with  it.     When  the  ^ul^' 
median  is  superficial  in  the  lower  part  of  the  arm,  and  to  the  ^'"^^^' 
outer  side  of  the  flexor  sublimis,  it  gives  a  long  cutaneous  hraiich  cutane- 
to  the  palm  of  the  hand :  this  descends  beneath  the  fascia,  lying  the  ^ 
on  the  median  nerve,  and  near  the  wrist  divides  into  two  branches  ^*^'"' 
.which  perfiM^te  the  fascia ;  one,  descending  over  the  ligament, 
enters  the  palm  of  the  hand  in  which  it  terminates,  reaching 
to  about  its  middle ;  the  other  is  directed  outwards  to  the  inte- 
guments over  the  ball  of  the  thumb. 

The  radial  nerve^  a  branch  of  the    musculo-spiral  in  front  i^^^ai 
of  the  outer  condyle  of  the  humerus,  runs  to  the  outer  side  of   '^^^' 
the  forearmi  over  the  supinator  brevis  but  beneath  the  supinator 
loQgtts,  to  reach  the  radial  artery  about  the  middle  of  its  extent ; 
it  then  continues  forwards,  lying  to  its  outer  side,  and  under 
cover  of  the  supinator  longus  to  the  lower  third  of  the  forearm, 
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passes  back^vards  beneath  the  tendon  of  this  iniisde,  perforates 
the  fascia,  and  divides  above  the  styloid  process  of  the  radius 
into  two  branches  wliich  supply  the  back  of  the  hand,  as  well  as 
of  the  thumb  and  two  first  fingers.  This  nerve  is  m  cont&ct 
u'ith  the  radial  artery  only  in  the  middle  third  of  the  forearat^ 
gives  no  muscular  branches  ia  its  course,  and  terminates  in  a 
cutaneous  distribution  to  the  back  of  the  hand  and  fingers* 

The  muscles  of  the  deep  layer  are  only  three  in  number  t  a 
deep  flexor  of  the  fingers,  or  flexor  profundus,  lying  on  the  ulna; 
the  long  flexor  of  the  thumb,  or  flexor  pollicis,  on  the  radius  ;  asd 
at  the  lower  part  of  the  bones,  and  beneath  the  other  two 
muscles,  is  the  pronator  quadratus,  or  deep  pronator.  Between 
the  flexor  profundus  and  flexor  pollicis  are  the  interosseous 
vessels  and  nerve,  and  to  examine  them  the  pronator  teres» 
flexor  sublimis,  and  median  nerve  must  be  well  drawn  over  to 
the  radial  side  of  the  forearm,  and,  if  in  the  way,  they  may  be 
divided  ;  and  the  cellular  membrane  must  be  removed  firom  the 
surface  of  the  muscles. 

The  flexor  digitorum  profitndtis  or  perforan*  is  the  largest  and 
strongest  of  the  muscles  of  the  forearm,  and  occupies  nearly 
all  the  anterior  surface  of  the  ulna.  It  arises  from  the  upper 
three  fourths  of  the  anterior  surface  of  the  ulna,  and  by  two 
fleshy  digitations^  one  on  each  side  of  the  coronoid  process,  which 
embrace  the  insertion  of  the  brachialis  anticus ;  from  the  same 
extent  of  the  internal  surface  of  the  bone,  extending  upwards  to 
the  olecranon,  and  backwards  to  the  line  which  separates  this 
surface  from  the  posterior ;  from  the  aponeurosis  which,  attadied 
to  the  inner  part  of  the  ulna,  gives  origin  to  the  flexor  ukiarisi 
and  from  the  inner  half  of  the  interosseous  ligament.  The  fibres 
are  for  the  most  part  vertical,  but  those  that  arise  from  the  in* 
ner  surface  of  the  bone  are  directed  outwards  and  obliqiteljr 
downwards,  and  form  a  fleshy  belly  which  ends  in  four  tendinous 

f)roces8es,  whose  destination,  af^er  passing  beneatli  the  annular 
igament  and  through  the  palm  of  the  hand,  is  to  the  last  plMi^ 
langes  of  the  fingers.  In  the  arm,  it  is  only  the  outer  tendon^ 
or  that  for  the  index  finger^  that  is  separate  from  the  rest ;. for 
the  others  are  so  united  by  cross  processes  as  to  ^pear  buttbne 
mass  of  tendinous  structure,  and  the  three  tendons  oomposiog 
it  become  free  and  distinct  only  below  the  annular  ligamest. 
The  cutaneous  surface  is  covered  by  the  muscles  of  the  sl]|>er- 
ficial  layer  arising  from  the  inner  t:ondyle,  by  the  medtan  nenre» 
by  the  ulnar  artery,  nerve,  and  flexor  carpi  ulnarist  imd  thfe 
muscle  lies  on  the  ulna,  interosseous  ligamenfty  and  two  inchte 
above  the  extremity  of  the  ulna,  on  the  pronator  quadratus^ 4m^ 
anterior  carpal  arteries.  The  outer  b<N*der  b  in  closo.eonUiot 
with  the  flexor  pollicis,  the  anterior  interosseous  .artef|rv>aad 
nerve  only  intervening,  and  frequently,  the  artery^/ruds.inijllis 
'fibres  of  Uie  flexor  profundus;  the 'inner  border  iaiconneolediio 
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Ae  ridge  of  the  ulna,  separating  the  inner  from  the  posterior 
surface,  and  it  corresponds,  by  this  attachment,  to  the  extensor 
Blnaris  and  anconeous  muscles. 

The/Uxor  poUieis  longus  musclcy  situated  in  front  of  the  ra-  Flexor 
dina,  arises  from  the  anterior  surface  of  this  bone  as  low  as  the  M^u^Jdc. 
pronator  quadratus»  extending  outwards  to  the  oblique  line  for  origin. 
the  flexor  sublimis,  and  upwards  to  its  tubercle ;  it  also  arises 
§com  the  outer  part  of  the  interosseous  ligament,  and  by  a  small 
rouscuhur  and  tendinous  slip  from  the  coronoid  process  of  the 
vlaa :  the  fibres  descend,  some  vertically  and  some  obliquely,  to 
a  tendon  on  the  cutaneous  surface,  which  they  join  as  low  as  to 
the  pronator  quadratus;   the  tendon  then  becomes  free  and 
FOttod,  passes  over  the  pronator,  but  beneath  the  annular  liga- 
ment, and  crosses  the  palm  of  the  hand  to  reach  the  last  pha- 
lanx of  the  thumb,  into  which  it  is  inserted.     It  is  covered  by  inser- 
the  flexor  sublimis,  and  below  this  muscle  by  the  radial  artery,  ^^^^ 
and  tendon  of  the  flexor  carpi  radialis ;  and  it  rests  on  the  ra-  Reia. 
dlus,  part  of  the  interosseous  membrane,  and  pronator  quadratus ^'^°'' 
mnsclek    The  inner  border  is  in  contact  with  the  flexor  profun- 
dus, and  interrosseous  vessels  and  nerve ;  and  the  outer  is  fixed 
to  the  oblique  line  on  the  front  of  the  radius,  extending  down- 
vards  and  outwards  from  the  tubercle,  and  is  separated  from  the 
Attachment  of  the  supinator  brevis  and  pronator  teres,  by  the 
sadtal  origin  of  the  flexor  sublimis. 

Theprwwior  guadralus  muscle^  seen  by  separating  the  flexor  Prona- 
prc^undus  and  flexor  pollicis   muscles,  is  of  a  square  figure,  is  Q^ndra- 
placed  in  front  of  the  lower  ends  of  tl>e  radius  and  ulna,  and  is  ^"'* 
tiie  last  and  deepest  of  the  anterior  muscles.    The  ulnar  attach*  origin. 
meat,  wider  than  tlie  radial,  is  fixed  to  the  inferior  fourth  o£  the 
anterior  surface  of  the  bone,  and  to  the  border  separating  the 
anterior  from  the  inner  surface ;  some  of  the  fibres  are  connected 
also  to  an  aponeurosis  on  the  inner  part  of  the  muscle ;  the 
fibres  pass  almost  transversely  outwards  to  be  inserted  into  the  inter. 
loiwer  fourth  of  the  anterior  surface  of  the  radius*    The  anterior  ^°"- 
aurfiMse  is  covered  by  the  tendons  of  the  flexor  profundus  digito-  uonV 
mm,  flexor  pollicis,  and  flexor  carpi  radialis  muscles,  and  by  the 
radial  artery ;  and  the  muscle  is  placed  on  the  lower  ends  of  the 
Tadhif  and  uloa,  on  the  interosseous,  membrane,  and  interosseous 
teasels  and  nerve. 

-/^  «Tlte  htter^steous  artery  is  a  branch  from  the  ulnar :  it  arf^es  interot- 
.  opposite  the  tubercle  of  the  radius,  and  beneath  the  flexor  sub-  Artery. 
Jilfiit)  passes  backwards  to  reach  the  interosseous  membrane,  and 
^Vides  into  an  anterior  and  a  posterior  int/erosseous  artery.  Tl^e 
*fweterior  is  directed  above  its  upper  border  to  the  back  of 
ithe  arnit  atid  will  be  dissected  witli  this.    The  anterior  inter"  Ame- 
liw»€Mi»  continues  to  descend  on  the  anterior  part  of  the  mem-'^^'- 
i4ltfaae,' between  the  flexor  profundus  and  flexor  pollicis  muscles, 
(AiitJliearerlhe  radius  ttiaa .the  ujaai  to>:tib^  pronatpr  quadratus, 
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beneath  the  upper  border  of  which  it  gives  off  a  posterior  brandi 
that  passes  below  the  interosseous  membrane  to  the  back  of  the 
carpus,  to  anastomose  with  the  posterior  carpal  arteries ;  whilst 
the  continuation  of  the  artery,  seen  when  the  pronator  is  divided, 
runs  downwards  beneath  the  muscle,  which  is  supplied  by  it,  to 
the  front  of  the  carpus,  and  joins  the  arch  formed  in  front  of  the 
lower  extremities  of  the  radius  and  ulna  by  the  anterior  carpal 
branches  of  the  radial  and  ulnar  arteries  :  from  the  small  arch 
resulting  from  the  anastomosis  of  these  vessels,  numerous  small 
branches  descend  to  supply  the  articulations  and  the  carpus. 
Anterior  The  anterior  interosseous  nerve  is  a  considerable  branch  given  off 
seoCs^" "'  from  the  median  in  the  upper  part  of  the  forearm :  it  passes  with 
Nerve.  ^\^Q  interosseous  artery,  between  the  flexor  profundus  and  flexor 
pollicis,  lying  on  the  radial  side  of  the  vessel,  and,  beneath  the 
pronator  quadratus,  divides  into  many  filaments  which  are  distri* 
buted  to  the  upper  and  lower  parts  of  the  under  surface  of  tlie 
muscle.  y-> 


DISSECTION   OP   THE  PALM   OP  THE  HAND.* 

Disficc-  Make  an  incision  along  the  centre  of  the  palm  of  the  hand, 
tion.  fj.Q,^  ii^Q  wrist  to  the  clefts  of  the  fingers,  and  at  this  part  another 
transverse  one :  raise  the  skin  from  the  palm,  dissecting  the  cu- 
taneous nerve  of  the  median,  which  extends  to  near  the  centre 
of  the  hand ;  on  the  inner  side,  and  crossing  tlie  upper  part  of 
the  hypothenar  eminence,  is  the  palmaris  brevis  muscle  inserted 
into  the  skin,  and  below  this  much  cellular  membrane,  which  oc* 
cupies,  moreover,  the  intervals  between  the  fibres  of  the  muscle* 
In  the  centre  of  the  hand  the  fat  is  absent,  and  the  skin  is  closely 
united  to  the  palmar  fascia  beneath,  and  in  cleaning  the  fascia, 
which  is  strong  and  shining,  resembling  that  of  the  foot,  be  care* 
ful  of  the  nerve  and  artery  to  the  inner  side  of  the  little  finger, 
and  to  the  outer  side  of  the  index,  since  these  are  uncovered  by 
It  near  the  fingers.  Remove  the  skin  from  the  thumb  and 
fingers,  dissecting  the  digital  nerves  and  arteries  along  their  sides, 
and  take  away  the  cellular  membrane  from  the  sheath  of  the 
tendons  situated  in  the  centre,  but  do  not  remove  a  thin  band 
of  fascia  which  lies  in  the  thin  folds  of  skin,  or  in  the  webs  between 
them. 
Cuune-  The  cutaneous  palmar  branch  of  the  median  enters  the  hand 
the  ^^  ^J  pcissing  over  the  annular  ligament,  one  division  of  it  being 
Me^an  distributed  to  the  centre  of  the  palm  and  reaching  to  about  its 

Palm,  j; 

*  The  posterior  part  of  the  forearm  may  be  completed  before  the  band,  it 
tbc  dissector  should  desire  it. 
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middle,  the  other  being  supplied  to  the  integuments  of  the 
thenar  eminence. 

The  palmarit  brevis  muscle)  not  always  present^  consists  ofPaina. 
bundles  of  fibres  separated  by  cellular  intervals,  and  is  about  one  "j^^'^ 
inch  in  extent  from  above  downwards.  It  is  attached,  externally,  Muade. 
to  the  annular  ligament  and  palmar  aponeurosis,  and  the  fibres 
pass  transversely  inwards  to  join  the  cutis  on  the  inner  border 
of  the  hand.     The  cutaneous  surface  is  covered  by  the  skin  and 
cellular  membrane ;  and  it  is  situated  over  the  muscles  composing 
tlie  hypothenar  eminence,  and  over  the  ulnar  artery  and  nerve. 
This  muscle  may  now  be  detached  and  thrown  inwards. 

The  palmar  Jascia  consists  of  a  strong  central  portion,  and  of  paimar 
two  lateral,  which  cover  over  the  mass  of  muscles  belonging  to  ^"^^ 
the  thumb  and  little  finger,  and  become  so  thin  as  not  to  require 
a  separate  description.  The  central  portion  occupying  the 
naiddle  of  the  hand  is  pointed  at  the  wrist  and  expanded  near 
the  fingers,  so  as  to  cover  nearly  the  whole  of  the  palm :  the 
fibres  that  compose  it  are  strong,  white,  and  shining,  but  they 
become  weaker  in  front;  between  them  are  small  apertures, 
which  allow  cutaneous  vessels  and  nerves  to  pass  through  to 
enter  the  integuments ;  and  they  are  continuous  on  each  side 
with  the  thin  aponeurosis  covering  the  thenar  and  hj'pothenar 
eminences.  It  is  attached,  behind,  to  the  annular  ligament  of  the 
wrist,  where  it  is  joined  by  the  tendon  of  the  palmaris  longus, 
and  near  the  heads  of  the  metacarpal  bones  it  divides  into  mur 
processes,  which,  directed  to  the  fingers,  give  off  some  super- 
ficial fibres  to  join  the  transverse  ligamentous  structure  and  the 
integument  at  the  clefls  of  the  fingers,  as  in  the  sole  of  the  foot; 
and  some  which  lie  deeper  than  these,  and  are  continuous  with 
the  sheaths  of  the  tendons :  at  the  point  of  divergence  of  these 
processes  firom  one  another  are  placed  transverse  fibres,  forming 
arches,  beneath  which  pass  the  digital  branches  of  arteries  and 
nerves,  and  the  lumbricales  muscles.  To  see  each  process  joining 
the  sheath  of  the  tendons,  remove  its  superficial  fibres,  cut 
through  it  over  the  head  of  the  metacarpal  bone,  insert  the  knife 
beneath,  and  divide  it  longitudinally;  it  will  be  perceived  to  send 
down,  on  each  side  of  the  tendon,  a  lateral  portion  to  join  the 
transverse  ligament  of  the  heads  of  the  metacarpal  bones,  and 
to  be  inserted  for  a  short  distance  into  the  borders  of  the  bone : 
these  lateral  portions  of  attachment  assist  to  form  the  upper 
part  of  the  sheath  for  the  flexor  tendons,  also  the  lateral  bound* 
aries  of  the  space  between  the  metacarpal  bones,  which  contains 
the  nerve,  artery,  and  the  lumbricalis  muscle,  the  limit  to  it> 
below,  being  the  transverse  ligament  of  the  metacarpal  bones. 
The  fascia  is  immediately  beneath  the  skin,  separated  only  b^ 
cellular  membrane  and  cutaneous  vessels  and  nerves,  and  it 
covers  the  palmar  arch  of  vessels,  with  the  nerves  and  tendons  of 
the  hand.  The  transverse  ligament  of  the  fingers  is  similar  to  that 
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Trans-    of  the  tocs,  and  consists  erf  transveree  ilbres  befcireen  the  StsitL 
ligi^     phalanges  of  the  four  fingers ;  and  beneath  -  it  pass  the  ^digiftal 
ofThe    n^^^^B  and  arteries.     Its  position  is  in  the  thio  portidn  of  skin  t 
Fingen.  between  the  fingers,  and  it  serves  to  prevent  tlie  seperaitiDft'Of 

the  phalanges. 

shetths       Along  the  fingers,  the  tendons  of  the  deep  and  sttperfieiai 

Te£^     flexors  are  contained  in  a  sheath,  which,  partly  osseous  and  partly 

^<^*      membranous,  binds  them  to  the  phalanges,  and  ^extends  firom 

the  head  of  the  metacarpal  bone  to  the  distal  extremity  of  the 

second  phalanx ;  and  if  one  of  them  be  divided  along  a  finger,  Its 

posterior  boundary,  receiving  the  tendons,  h  seen  to  be  the  twi» 

first  phalanges,  which  are  hollowed  out  in  the  centre  but  raised 

at  the  margins,  to  which  the  membranous  or  anterior  part  of  the 

sheath  is  connected.     Its  upper  part  is  formed  by  the  process 

of  the  plantar  fascia,  wliich  comes  to  the  finger^  and  by  the  me* 

tacarpal  bone,  and  it  ends  below  on  the  last  or  ungual  phalanx. 

Tlie  portion  which   is  opposite   the  centre  of  the   two  pba« 

langes  is  much  thicker  than  tliat  over  the  articulation  between 

them,  owing  to  the  existence  of  two  firm  cartilaginous  processes 

which  are  attached  to  the  margins  of  these  bones,  and  the  pr»* 

cess  connected  to  the  first  or  metacarpal  phalanx  is  stronger 

and  larger  than  the  other :  it  is  by  means  of  this  slieath  tbat 

the  metacarpal  phalanx  is  flexed,  since  no  tendon  is  inserted 

into  it     Each  sheath  is  lined  by  a  synovial  membrane  whicb 

Inbricates  the  tendons,   extending  upwards  on  them  into  the 

palm  of  the  band ;  and  on  its  sides  are  the  digital  vessels  and 

nerves. 

DiMcc-       Take  away  the  palmar  fascia,  and  the  thinner  portions  of  the 

^^^'      sheath  of  die  tendons  along   the  fingers.     The  palmar  arch 

of  arteries,  and  the  median  and  ulnar  nerves  lie  beneath  the 

fascia. 

Super.       The  artery  that  forms  the  9uperfieiai ptdmar  arch  is  the  con- 

Pahnw  tinuation  of  the  ulnar,  which,  after  passing  the  annular  ligament, 

Aich.    directs  itself  obliquely  across  the  palm  of  the  hand,  from  the 

ulnar  side  to  the  middle  of  the  muscles  of  the  thumb,  to  join  the 

superficialis  volse,  a  branch  of  the  radial,  thus  competing  the 

superficial  arch  of  the  hand ;  it  receives  also  near  this  part  a 

small  communicating  artery  from  the  arteria  radialis  indicn»  t 

branch  of  the  radial,  which  is  given  off  opposite  the  head  of  the 

metacarpal  bone  of  the  index  finger,  and  is  superfioial  to  the 

tendons.    The  arch,  formed  in  this  manner,  has  its  convexitf 

towards  the  fingers,  and  concavity  to  the  annular  ligament^  i^ 

crosses  the  hollow  of  the  palm,  between  the  eminence  of  the 

iliusclea  of  the  thumb  and  tiiose  of  the  little  fingier,  abont  three 

quarters  of  an  mch  below  the  lower  border  of  the  annite  l^g"^ 

ment,  or  a  line  across  the  palm,  when  the  thumb  is  placed  a^ 

right  angles  to  the  liand,  would  be  nearly  over  its»direGlii>&'<'  ^^ 

median  and  ulnar  nerves  acoompai^  it,  and  diTidie>lB  (to  P*'^ 
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Jt^ii  very  superficial)  being  covered  only  by  the  skin,  supt  1''*^ 
fikmd  and  peloiar  fascia,  and,  near  the  ulnar  border  of  the  handy 
biy  -tiie  pahnaris  brevis  musde ;  it  lies  on  tlie  muscles  of  the 
little  iinger^  on  the  median  and  ulnar  ncrveB>  and  the  tendons  of 
the  flexor  muscles  continued  from  the  arm.  From  the  convexity 
of  tbe  arch  the  digital  branches  spring  to  supply  the  fingers,  and 
from  the  concavity  some  small  arteries  pass  upwards  to  the  palm 
of  the  hand :  the  small  profunda  artery  is  given  off  as  the  ulnar 
enters  the  hand. 

•'  The  digital  arteries  from  the  convexity  of  the  arch  are  four  lApiRiui 
nmiber,  and  supply  the  three  inner  fingers,  and  the  ulnar  side  ^'^^^^ 
of  the  index,  the  thumb  and  half  tlie  index  being  supplied  by  the 
radiBl  artery ;  one  passes  to  the  inner  side  of  the  hand  and  to 
the  little  finger,  the  ulnar  side  of  which  it  supplies ;  a  second  to 
the  deft  between  the  little  and  ring  fingers,  and  divides  into 
two  branches  for  the  supply  of  their  contiguous  sides;  a  third 
te  the  interval  between  the  ring  and  middle  fingers,  and  divides 
IB  like  manner ;  and  a  fourth  to  tliat  of  tbe  index  and  middle 
iingersy  and  sapplies  the  sides  of  these  two.  These  branches  in 
tbe  hand  cross  over  the  tendons,  tuid  then  continue  in  the  inter- 
▼mis  between  tliem  to  the  defls,  where  they  are  joined  by  a  deep 
communicating  branch  from  the  deep  arch,  with  the  exception 
of  the  one  for  the  ulnar  side  of  the  little  finger,  and  this  receives 
its  branch  about  the  middle  of  the  hand,  between  the  muscles  of 
tbe  little  finger  and  tl)e  long  tendons.  They  are  accompanied 
by  the  digital  branches  of  nerves  which  are  divided,  Jike  them* 
at  the  cleft  between  the  fingers ;  sometimes  the  nerves  are  per- 
forated near  the  heads  of  the  metacarpal  bones  by  the  corre- 
sponding digital  arteries.  From  the  point  of  division,  an  artery 
extends  along  each  side  of  the  finger,  accompanied  by  a  branch 
of  the  nerve,  which  is  superficial  to  it,  as  far  as  to  the  last  or 
ungoal  phalanx,  on  which  those  of  opposite  sides  converge  to 
each  other,  and  unite  to  form  an  arch,  firom  the  convexity  of 
wl^h  numerous  branches  proceed  to  supply  the  papillae  of  the 
extremity  of  the  finger,  as  well  as  the  surface  beneath  the  nail : 
on  the  last  phalanx  the  nerve  may  be  perforated  a  second  time 
by  the  artery.  Small  brandies  are  given  off  from  the  digital 
arteries  to  supply  the  sheath  of  the  tendons,  and  a  transverse 
branch  near  the  Iront  of  both  the  metacarpal,  and  the  next  pha* 
lanx;  these  run  close  to  the  bone  and  join  with  similar  ones 
from  the  opposite  side  to  form  an  arch,  from  which  small  arteries 
pass  forwards  to  supply  the  phalang^  articulation  in  front  of 

;>  /Tfte .  eommumcating  or  profunda  artery  is  a  amall  branch  of  commu- 
the-iklnair,  on  the  annular  ligament;  it  runs  downwards  and  back- A^etyf 
wmrds,  with  a  branch  of  the  ulnar  nerve,  between  the  abductor 
mibimi'  diglti  and  flexor  brevis,  or,  when  this  last  is  absent,  be- 
tvdeq  tbe  abductor  and  adductor  muscles,  to  join,  deep  in  the 
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hand,  with  the  branch  of  the  radiali  which  forms  the  deep  pal- 
mar arch  of  arteries. 
Ulnar         The  ulnar  nerve  divides  on  the  annular  ligament^  and  to  the 
^^^'    outer  side  of  the  pisiform  bone,  into  a  superficial  and  a  deep  pal- 
Deep      mar  branch.     The  deep  passes  with  the  profunda  artery  mto 
branch,   ^j^^  palm,  to  accompany  the  deep  arch  of  arteries,  and  will  be 
Super-    seen  with  it ;  but  the  superficial  palmar  ^raiMiA,  which  continues 
palmar,  with  the  artery  over  the  annular  ligament,  enters  the  centre  of 
the  hand,  and  supplies  with  digital  nerves  only  the  little,  and 
the  ulnar  side  of  the  ring  finger,  instead  of  three  and  a  half  as 
the  ulnar  artery  ;  and  the  thumb  and  remaining  two  fingers  and 
a  half  receive  their  nerves  from  the  division  of  the  median  in 
the  palm  of  the  hand. 
Digital        The  digital  nerves  of  the  superficial  branch  of  the  ulnar  are 
Nervei.  ^^^ .  ^^^  ^^^  ^j^^  ulnar  border  of  the  little  finger  runs  downwards 

and  inwards  over  its  muscles,  lying  to  the  inner  side  ot  its 
digital  artery,  gives  filaments  to  the  integuments  on  the  inner 
side  of  the  hand,  is  joined  by  the  dorsal  cutaneous  brandi 
of  the  ulnar,  and  then  continues  along  the  ulnar  border  of 
the  finger  to  its  extremity.  The  other  digital  nerve,  larger  thaa 
the  preceding,  runs  forward  on  the  inner  side  of  the  superficial 
arch  of  the  ulnar  artery,  crosses  over  the  tendons  of  the  little 
finger,  to  reach  the  interval  between  those  of  the  ring  and  little 
fingers,  and,  lying  in  front  of  the  fourth  lumbricalis  muscle^ 
divides  at  the  clefl  between  them  into  two  branches  which  sup* 
ply  their  opposed  sides.  Rather  above  the  centre  of  the  palm, 
this  nerve  sends  an  oblique  branch  to  join  with  the  digital  nerve 
of  the  median,  which  supplies  the  ring  and  middle  fingers.  The 
anatomy  of  the  branches  along  the  sides  of  the  fingers,  is  the 
same  as  that  described  in  those  fi*om  the  median. 
Median  The  median  nerve,  larger  than  the  ulnar,  supplies  digital 
Nerre.  i^rgDehes  to  the  thumb  and  two  fingers  and  a  half,  as  well  as 
some  nerves  to  the  muscles  of  the  thumb  and  hand.  It  enters  the 
palm  beneath  the  annular  ligament,  and  at  the  lower  border  of  this 
structure  is  superficial  to  the  tendons  of  the  flexor  sublimis ; 
it  now  becomes  flattened  and  enlarged,  and  divides  into  an 
external  and  an  internal  branch  of  nearly  equal  size :  from  the 
outer  are  given  off  a  branch  to  the  muscles  of  the  thumb,  two 
digital  nerves  for  its  supply,  and  one  for  the  radial  side  of  the 
index  finger ;  and  from  the  internal,  two  large  digital  branches, 
which,  by  dividing  at  the  front  of  the  interosseous  spaces, 
supply  the  opposed  sides  of  the  ring  and  middle,  and  of  the 
middle  and  index  fingers.  In  the  hand,  the  nerve  is  covered  by 
the  superficial  arch  and  palmar  fascia,  and  it  lies  on  the  flexor 
tendons. 
Digital  The  digital  nerves  of  the  median,  five  in  number,  have  the 
i^  tiio'  following  relations  and  distribution  :  the  two  for  the  thumb  pan 
Hand,    outwards,  the  external  lying  on  the  long  flexor  tendon  at  the 
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head  of  the  metacarpal  bone^  continue  forwards,  one  on  each 
side  of  it,  to  the  extremity,  and  are  distributed  as  tlie  other 
digital  branches ;  the  nerve  supplying  the  ulnar  side  crosses 
over  the  adductor  pollicis  muscle,  and  gives  a  branch  to  it ;  and 
tliat  for  the  opposite,  sends  backwards  some  cutaneous  fila- 
ments, to  join  with  the  dorsal  cutaneous  branches  of  the  radial. 
The  third  digital  branch,  or  that  for  the  radial  side  of  the  index 
finger,  crosses  the  tendons  to  it,  as  well  as  the  first  lurobricalis 
muscle,  to  which  it  gives  a  filament,  and  is  then  distributed  as 
the  others.  The  fourth  passes  behind  the  superficial  arch,  lies 
in  the  interval  between  the  tendons  of  the  index  and  middle 
fingers  on  the  second  lumbricalis  muscle,  which  it  sometimes 
supplies,  and  divides  at  the  cleft  between  them  into  two  branches 
which  are  distributed  to  their  opposed  sides ;  and  the  fifth 
crosses  the  tendons  of  the  middle  finger,  is  situated  over  the 
third  interosseous  space,  and,  like  the  last,  supplies  the  sides 
of  the  middle  and  ring  fingers ;  it  is  joined  by  a  communicating 
branch  from  the  ulnar  nerve.  From  the  clefl  between  the  fingers  on  the 
to  the  extremity  of  the  last  phalanx,  the  nerves  lie  along  the  ^>verf. 
sides  of  the  sheaths  of  the  tendons,  with  the  digital  branches 
o£  the  arteries,  internal  and  superficial  to  which  they  are  placed. 
About.the  centre  of  the  metacarpal  phalanx,  each  nerve  divides 
into  a  dorsal  and  palmar  branch ;  the  dorsal  turns  backwards,  Donai 
unites  with  the  small  nerve  from  the  cutaneous  branches  on  the  ^'*"^''- 
back^  to  form  a  nerve  which  extends  to  the  integuments  of  the 
last  phalanx ;  but  the  pattnar^  the  continuation  of  the  nerve,  palmar. 
extends  to  the  last  phalanx,  on  the  palmar  surface  of  which  it 
gives  off  a  branch  for  the  papillae  of  the  ball  of  the  finger,  and 
another,  which  turns  beneath  the  nail  to  be  distributed.  The 
nerve  docs  not  join  with  that  on  the  opposite  side  of  the  finger, 
as  the  artery,  but  it  sends  backwards  and  forwards  filaments  to 
supply  the  front  and  sides. 

The  branch  to  the  muscles  of  the  thumb  turns  backward  from  to  the 
the  outer  division  of  the  median  nerve,  supplies  the  superficial  ^'{J^J** 
or  outer  portion  of  the  short  fiexor,  and  then  sinks  between  the  Thumb. 
abductor  and  opponens  pollicis  muscles,  to  which  it  distributes 
branches,  and  it  ends  in  these. 

Cut  through  the  palmar  arch  below  the  communicating  artery,  DiMec- 
also  the  superficialis  voice,  and  throw  the  arch  down  to  the^^^^ 
fingers,  with  the  ulnar  nerve  which  is  to  be  divided  at  the  annu-> 
lar  ligament :  make  an  incision  through  the  annular  ligament  in 
its  centre,  without  injuring  the  muscles  which  arise  from  it,  and 
turn  the  halves  to  each  side,  to  follow  the  fiexor  tendons  to  their 
termination. 

The  tendons  of  the  flexor  sublimis^  in  passing  behind  the  an-  Tendona 
nolar  ligament,  occupy  about  its  inner  half,  are  superficial  to  nixw 
those  of  the  profundus ;  and,  instead  of  being  arranged  two  and  ^^ 
two,  as  in  the  forearm,  are  all  four  nearly  on  the  same  plane,  the 
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two  inner  being  slightly  bent  around  the  uncifibrm  bone  r  the 
median  nerve  lies  on  the  same  level  when  they  enter  beneotlk 
the  ligament,  but  when  about  to  pass  from  beaeadi  it  the  nen^e 
inclines  in  front  of  them.  The  four  tendons  now  cross  the  fxtbai 
of  the  hand,  diverging  from  each  other  towards  the  fingers ;  tbey 
lie  beneath  the  superficial  arch  and  the  nerves,  and  in  front  of 
those  of  the  flexor  profundus,  separated  more  or  less  by  the 
lumbricales  muscles,  except  that  for  the  index  finger,  which  m 
placed  in  front  of  the  tendon  of  the  profundus,  only  at  the  head 
of  the  metacarpal  bone;  they  now  enter  the  sheaths  of  the 
fingers,  those  of  the  flexor  sublimis  being  superficial,  and  slightly 
hollowed  behind  for  the  tendons  of  the  profundus.  Opposite 
the  middle  of  the  metacarpal  phalanx,  the  tendon  of  the  sublimis 
presents  a  slit  for  that  of  the  profundus,  which  passes  to  tlie  last 
phalanx ;  and  its  divisions,  af^er  being  connected  to  the  bone  by 
fibrous  bands,  bend  backwards,  and  unite  together  by  cross 
portions  beneath  the  tendon  of  the  profundus,  so  as  to  form  a 
grooved  partition  between  it  and  the  articulation^  and  this  divideSf 
a  second  time,  into  two  processes  which  are  fixed  to  the  margins 
of  the  second  phalanx  about  its  centre.  The  tendons  of  tliift 
muscle  are  separated  behind  the  annidar  ligament  from  those 
of  the  profundus,  and  from  the  median  nerve,  by  folds  of  a  large 
synovial  membrane  :  cut  through  the  flexor  sublimis  and  median 
nerve  above  the  wrist,  divide  the  branches  of  the  nerve  to  the 
thumb,  and  throw  these  forwards  to  the  fingers. 
o?the  "*  ^*^  tendons  of  the  fiexw  profundus  are  three  in  number  be*- 
Flexor  hind  the  annular  ligament:  the  one  for  the  index  finger  is 
diul^""'  separate  from  the  others  up  to  its  commencement,  but  it  is  only 
at  the  lower  border  of  the  ligament  that  the  internal  divides  infee 
two ;  they  lie  on  the  same  level  as  the  tendon  of  the  flexor 
pollicis,  separated  from  it  by  an  interval,  and  are  beneath  those 
of  the  sublimis ;  the  inner  tendon  is  also  slightly  bent.  They 
then  diverge  across  the  palm  of  the  hand  to  the  heads  of  the 
metacarpal  bones,  enter  the  sheaths  of  the  fingers  wsth  the 
tendons  of  the  sublimis  but  beneath  them,  perforate  these  opp^ 
site  the  centre  of  the  metacarpal  phalanges,  beooSM  saperflcial 
over  the  articulation  of  these  with  the  next,  and  proceed  te  the 
ungual  phalanges,  into  which  they  are  inserted  by  aflat  expansion. 
Afler  each  tendon  has  passed  through  the  sublimis,  it  is  iaaidced 
•by  a  longitudinal  groove,  and  a  process  passes  backwnrds  froas  it 
through  the  united  portion  of  the  tendon  of  the  sublinBis,.to.be 
fixed  to  the  extremity  of  the  first  or  metacarpal  phalanx:  in 
-the  sheath  of  the  fingers  they  are  surrounded  by  a  aynerial 
membrane,  and  in  the  ItAnd  the  •  lumbricales  muades  areiat* 
Reu-  ;  taehed to  tkean.  The  tendonsof  the* flexor  suUmie  aodcprou 
ttoof.  -  fundus  muscles  are  oovered  by  the  annular  UgaidentMlbyntte 
ptiniar  fascia  and'  palmar  arob,  by  tho  median  ao^'ulnar  aeir^es, 
anflon  the  fiagere  tbej^  ai^  eht«lo(yed  in  a  fltirou»  aheatb  M^^^ 
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lie  ton  the  carpal  bones,  on  the  interoesei  muscleft^  and  adductof 
Hkmcle'of  the  thutnbt  and  on  tlie  fingers,  correspond  to  the 
phalanges.  Behtnd  the  ligament  thej  are  enveloped  by  a  sy« 
oeirial  mefaiirane  whioh  is  large  and  loose,  projects  above  and 
beloiv  its  liorderBf  lines  its  posterior  surface,  and  envelopes  the 
tendons  and  nerve  in  its  folds ;  at  U)e  lower  border  it  is  divided 
into  processes  which  extend  on  them.  A  separate  synovial 
nembnane  exists  for  the  tendon  of  the  flexor  pollicis. 

The  UndoM  of  the  flexor  poUidSy  in  passing  beneath  the  an-  "^^f^J^ 
Dular  ligament,  lies  close  to  the  carpal  bones,  external  to  the  Flexor 
tendons  of  the  profundus,  and  behind  the  median  nerve ;  it  then  ^°^<^ 
turns  outwards  to  the  thumb,  between  the  two  heads  of  the 
flexor  brevis  pollicis,  and  sesamoid  bones,  enters  a  sheath,  which 
is  not  so  distinct  as  those  of  the  fingers,  and  is  inserted  by  an 
expansion  mto  its  ungual  phalanx.     Behind  the  ligament  it  is 
surrounded  by  a  separate  synovial  membrane,  which  is  continued 
into  its  sheath. 

<  The  htmbrieales  musdea  are  four  small,  slender,  fleshy  por*  LumM- 
tions,  attached  by  one  end  to  the  radial  border  of  the  tendons  mimcIcs. 
of  the  flexor  profundus,  soon  after  they  have  passed  beneath  the 
mntdar  ligament ;  and  by  the  other,  which  is  tendinous,  to  the 
expansion  on  the  dorsum  of  the  metacarpal  phalanges;  thenr 

size  diminishes  from  tlie  radial,  to  the  ulnar  margin  of  the  hand. 

The  flrgti  or  most  external,  the  largest,  is  united  to  the  radial  ^'^ 
border  of  the  outer  tendon  of  the  flexor  profundus,  and  slightly 
t0  its  front ;  the  fibres  end  in  a  tendon  which  passes  on  the 
radial  side  of  the  metacarpo-phalangeal  articulation  to  the  meta- 
clnrpsd  phalanx  of  tlie  first  finger,  to  join  the  tendinous  expansion 
<m  the  dorsum* 

'!•  The  seoond  is  connected  to  the  radial  side  of  the  second  ten*  second, 
dkin,' and  its 'tendon  of  insertion  passes  on  the  outer  side  of  the 
correspondiag  articulation  of  the  middle  finger. 

<  The  third  is  attached  to  the  two  tendons  between  which  it  Third. 
4ies,  and  its  tendon  is  sometimes  divided  into  two  processes  for 
4ihe  sides  of  the  two  fingers  between  which  it  is  placed. 

(1.  Thm  fourth  is  also  connected  at  its  origin  to  the  two  last^^^^'^- 
rtenilons  of  the  profundus,  and  is  inserted  into  the  radial  side  of 
.tke- little  finger  in  the  same  manner  as  the  others. 
tio.Tbese  musdes  are  covered  by  the  tendons  of  the  flexor  8ab-Rei«- 
iians,  the  two>oiiter  lieon  the  adductor  pollicis,  and  the  two^^^"** 
iiftner.on  thsinterossei;  and^  in  the  intervals  between  the  heads 
fdf  the  t  metacarpal  bones  they  are  situated  in  canals,  as  beibre 
%cea^  fermed  by  processes  of  the  palmar  fascia  and  die  trans- 
-Tersn  ligalnent  oi*  the  metacarpal  bones.    The  two  first  are 
jiiippKed  byillie  I  digital  •branches  of  the  median  nerves  dnd  the 
'ifto  oilmrs^by,  the -^p  branch  of  the  ulnar. 

.9'j£¥i^  tiurbugh:the  Smor,  profundus  above  the  wrist-;  raise  thei|^« 
\Jeiinec  poniooy^aod!  Acow  it4owB  to  the  fingers  with  the  lumbrL-  ^ 
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cales,  taking  care  of  the  nerves  to  these  muscles.  The  muscles  of 
the  thumb  are  more  distinctly  seen  after  the  removal  of  the 
tendons,  and  the  interossei  and  part  of  the  deep  palmar  arch 
are  now  exposed.     A  careful  dissection  is  required  to  separate 
the  small  muscles  of  the  thumb  and  little  finger. 
Muscles      The  muscles  of  the  thumb,  forming  the  thenar  eminence  in 
Tbamb.  ^^6  palm,  consist  of  an   abductor,  adductor,  flexor  brevis^  and 
opponens  pollicis  muscle :  the  separation  between  these  is  not 
very  distinct,  and  in  many  subjects  some  of  them  are  inseparably 
united. 
Abduc.       The  abdwtoT  pollicisy  the  most  external  and  superficial  of  the 
udi  °^'  muscles  of  the  thumb,  is  thin,  and  ttrises  from  the  anterior  and 
Muscle,  outer  part  of  the  annular  ligament,  from  the  os  scaphoides,  and 
'*°'  sometimes  from  the  tendon  of  the  extensor  ossis   metacarpi 
pollicis :  the  fibres  are  directed  outwards  and  downwards  to  the 
base  of  the  first  phalanx  of  the  thumb,  into  which  the  muscle  is 
inscr-.   inserted  by  a  short  flat  tendon,  and  some  fibres  are  continued  to 
^^^'      the  tendon  on  the  dorsum  of  the  phalanx.  The  cutaneous  sur&ce 
is  crossed  by  the  superficialis  volae  artery,  and  is  close  beneaUi 
the  skin,  very  little  cellular  membrane  being  found  in  this  part; 
Reia-     and  the  muscle  lies  on  the  opponens  pollicis.     The  inner  border 
^^^"^     is  in  relation  with  the  flexor  brevis  muscle ;  the  outer  is  near  the 
metacarpal  bone,  the  opponens  pollicis  projecting  beyond  it; 
cut  it  across  to  see  the  next, 
oppo.        The  opponens  pollicis  is  a  fleshy  short  muscle,  situated  be- 
Poiucis  neath  the  preceding,  and  recognised  from  the  others  by  its 
Muscle,  attachment  to  the  whole  length  of  the  metacarpal  bone :    its 
separation  from  the  short  flexor  is  not  always  very  distinct,  bat 
it  is  best  begun  near  the  head  of  the  metacarpal  bone,  a  cellular 
Origin,   interval  being  usually  found  in  this  position.     It  arises  from  the 
anterior  surface  of  the  annular  ligament  beneath  the  abductor, 
and  from  the  os  trapezium,  external  to  the  groove  for  the  tendon 
of  the  flexor  carpi  radialis ;    the  fibres   diverge   outwards  and 
inser.j-:  downwards,  the  upper  being  the  shortest,  to  be  inserted  along  the 
^-      outer  border  of  the  metacarpal  bone  of  the  thumb.     The  ab- 
uonif     ductor  pollicis  lies  on  this  muscle  ;  the  outer  border  is  fixed  to 
the  metacarpal  bone,  and  the  inner  is  in  contact  with  the  flexor 
brevis.  When  the  muscle  is  cut  through,  it  will  be  seen  to  cover 
the  metacarpal  bone^  the  articulation  between  it  and  the  trape- 
zium, as  well  as  the  trapezium  and  annular  ligament. 
Flexor        The  JlexoT  pollicis  brevis  muscle  is  situated  deeper  in  the  hand 
MttK?e.  ^^^^  ^^^  others,  is  the  largest  of  the  muscles  of  the  thumb,  and 
bifid  at  each  extremity ;  its  separation  from  the  remaining  mus- 
cle — the  adductor  —  is  very  distinct.  The  outer  head  or  portion 
Origin. V  t>f  the  muscle  arises  from  the  ridge  of  the  os  trapezium,  from  the 
sheath  of  the  flexor  carpi  radialis,  and  from  the  lower  part  of 
the  annular  ligament,  below  and  beneath  the  opponens ;   the 
inner,  the  larger,  arises  from  the  os  trapezoides,  os  magnumy  and 
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head  of  the  third  metacarpal  bone.  From  these  numerous  points 
of  origin,  the  fibres  of  the  two  portions  or  heads  converge  to 
form  one  muscle,  which  again  separates  into  two  parts,  the  outer 
being  iiuerted,  with  the  tendon  of  the  abductor,  into  the  outer  iniei- 
side  of  the  first  phalanx,  the  inner,  with  the  adductor  pollicis,  ^^^"* 
into  the  inner  side  of  the  same  bone.  A  sesamoid  bone  is  placed 
in  each  tendon,  near  its  insertion  into  the  phalanx.  The  muscle  ^^ 
18  covered  by  the  opponens  pollicis  and  tendon  of  the  long 
flexor,  and  is  partly  subcutaneous ;  and  the  inner  head  by  the 
tendons  of  the  flexor  profundus,  and  two  first  lumbricales  muscles. 
The  outer  border  touches  the  opponens,  the  inner  is  nearly  pa- 
rallel to  the  adductor  pollicis ;  and  between  the  lower  bifurcation 
of  the  muscle  into  two  processes,  are  the  tendon  of  the  flexor 
longus,  and  the  magna  pollicis  artery  which  supplies  the  thumb, 
and  coming  from  beneath  the  inner  head  is  the  deep  palmar  arch 
of  the  radial  artery.  Detach  the  inner  head  from  its  origin,  taking 
care  of  the  arteries  and  nerves,  and  the  muscle  is  seen  to  cover 
the  abductor  indicia  or  first  interosseous  muscle,  the  divisions  of 
the  radial  artery  in  the  palm,  the  sheath  of  the  flexor  carpi 
radialis,  the  head  of  the  second  metacarpal  bone,  as  well  as  the 
bones  from  which  it  arises. 

The  adductor  poiUcis  muscle,  the  last  and  most  distinct  of  the  Adduc- 
xnasdes  of  the  thenar  eminence,  is  wide  internally,  but  pointed  uc\».  ° 
at  the  thumb.     Its  origin  is  from  the  lower  two  thirds  of  the  origin. 
anterior  surface  of  the  metacarpal  bone  of  the  middle  finger : 
the  fibres  are  directed  outwards,  and  converge,  forming  a  roundish 
muscle^  which  is  inserted^  along  with  the  internal  head  of  the  [[HJ^^' 
flexor  brevis,  into  the  inner  side  of  the  base  of  the  first  phalanx 
of  the  thumb.      The  cutaneous  surface  is  covered  by  the  two  ^la- 
external  tendons  of  the  flexor  profundus  and  by  the  two  corre. 
sponding  lumbricales,  by  the  branches  of  the  median  nerve,  and 
by  the  communicating  artery  from  the  radialis  indicis  to  the 
superficial  arch  ;  it  lies  on  Uie  abductor  indicis  muscle  in  the 
first  interosseous  space^  also  on  the  second  space  and  muscles, 
as  well  as  on  the  second  and  third  metacarpal  bones.  The  upper 
border  is  nearly  parallel  to  the  short  flexor ;  and  the  lower,  near 
its  insertion,  is  subcutaneous. 

The  muscles  of  the  little  finger,   forming   the   hypothenar  Muscles 
eminence,  are  an  abductor,  flexor  brevis  often  absent,  and  an  Lutie 
adductor  minimi  digiti :  these  are  rather  more  distinct  than  those  ^^^^' 
of  the  thumb. 

The  cMuetor  minimi  digitiy  the  most  internal  of  the  muscles  Abduc. 
of  the  little  finger,  is  similar  in  form  to  the  abductor  pollicis.  It  mLi  *' 
arises  by  tendinous  fibres  from  the  pisiform  bone,  at  which  point  ^'S'^*- 
they  are  continuous  with  the  tendon  of  the  flexor  carpi  ulnaris  :  °'*^"' 
flie  fibres  form  a  thin  fleshy  muscle,  which  is  inserted  by  a  tendon,  J^J;'- 
which  unites  with  that  of^^  the  short  flexor,  iuto  the  inner  side 
of  the  metacarpal  phalanx  of  the  little  finger,  and  a  portion 
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extends  to  its  dorsan]>  to  join  the  expansion  of  the  tendons*  fTlie 
muscle  is  subcutaneous,  but  above*  it  is  covered  by  the  palnaaris 
brevis  muscle ;  the  radial  border  is  in  contact  with  the  flcomr 
brevis  when  this  is  present,  the  deep  branch  of  the  ulnar  arteiy 
and  nerve  passing  between  them.  The  opponens  or  adductor  is 
beneath  the  abductor. 

The  flexor  brevis  minimi  digiti  muscle,  often  absent,  appears, 
by  the  direction  of  its  ifibres,  as  if  only  a  part  of  the  abductor, 
to  the  radial  side  of  which  it  is  placea :  it  arises  from  the  an- 
nular ligament  and  process  of  the  os  unciforme,  and  the  fibres 
form  a  thin  narrow  muscle  which  is  inserted  with  the  tendon  of 
the  abductor  into  the  inner  side  of  the  base  of  the  same  phtH 
lanx.  The  palmaris  brevis  covers  the  muscle ;  the  ulnar  border 
is  parallel  to  the  abductor,  separated  above  by  the  deep  branches 
of  the  ulnar  artery  and  nerve,  and  it  lies  on  the  adductor :  cut 
this  muscle  across  to  see  the  next  which  is  beneath  it. 

Tiie  (tdductor  or  opponens  minimi  digiti  musde  is  similar  to 
the  opponens  of  the  thumb,  in  being  attached  to  the  whole  length 
of  the  metacarpal  bone.  Its  origin  is  from  the  annular  ligament* 
and  process  of  tlie  unciform  bone :  the  fibres  descend,  the  infe- 
rior being  the  longest,  to  be  inserted  into  the  inner  part  of  the 
anterior  surface  of  the  metacarpal  bone  of  the  little  finger.  It  is 
covered  by  the  flexor  brevis  and  abductor ;  it  lies  on  the  last 
interosseous  space  and  metacarpal  bone^  as  on  the  deep  branches 
of  the  ulnar  artery  and  nerve,  which  pass  beneath  its  upper  part, 
and  it  covers  the  carpo-metacarpal  articulation  belongmg  to  the 
little  finger:  along  the  radial  border  lie  the  long  tendons  of  the 
little  finger ;  and  its  ulnar  border,  fixed  to  the  metacarpal  bone, 
has  a  branch  of  the  dorsal  cutaneous  nerve,  and  of  the  meta- 
carpal branch  of  artery  running  on  it. 

Clean  the  deep  palmar  arch,  and  ultimate  divisions  of  the 
radial  artery  in  the  palm,  which  are  now  seen  between  the  two 
first  metacarpal  bones,  since  the.  inner  head  of  the  flexor  brevia 
pollicis  is  separated  from  its  attachment ;  follow  the  branch  of 
the  ulnar  nerve,  which  accompanies  the  arch :  in  doing  this,  it 
may  be  necessary  to  remove  the  fascia  from  the  interossei 
muscles,  but  let  the  dissector  observe  that  they  are  covered  by 
a  fascia  which  is  connected,  in  front,  to  a  transverse  ligament 
uniting  the  phalangeal  extremities  of  the  metacarpal  bones. 

The  radial  artery  enters  the  palm  of  the  hand  in  the  first 
interosseous  space,  by  passing  between  the  two  heads  of  the  ab- 
ductor indicis  muscle,  and,  covered  bv  the  flexor  brevis,  it  divides 
immediately  into  a  branch  for  the  sides  oT  the  thumb,  another 
for  the  radial  side  of  the  index  finger,  and  a  third  which  crosses 
the  hand  to  assist  in  forming  the  deep  arch ;  so  that  it  supplies 
the  thumb,  and  remaining  side  of  one  finger  to  which  the  ulnar 
did  not  give  branches,  and  forms  the  deep  arch>  the  superficial 
being  the  continuation  <^  the  ulnar  artery. 
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*''  ^bc  arieria  maffna  poiii^s  runs  outwards  from  its  point  of  Bra&du 
^tng\n  along  the  ulnar  border  of  the  first  metacarpal  bone,  and  ^^  „^ 
t^neatb  the  outer  head  of  the  flexor  pollicis,  to  reach  the  in*-  PoiKcif. 
f  er^l  between  the  heads  of  insertion  of  this  muscle ;  and  in  this 
spot)  behind  the  tendon  of  the  long  fiexor^  it  divides  into  two 
branches  which  run  along  the  borders  of  the  thumb  to  the  last 
phalanx,  and  unite  on  it,  as  in  the  other  fingers,  to  fbrm  an  arch* 
Tlie  same  branches  are  given  off  in  their  course  along  the  sides 
«f  the  thumb,  as  from  the  other  digital  arteries. 

The  radiaiis  indicts  branch  passes  forwards  along  the  radial  RaHiaiis 
border  of  the  metacarpal  bone  of  the  index  finger,  beneath  the  ^»*"•^*•• 
inner  head  of  the  flexor  brevis,  and  the  adductor  poHicis  muscle, 
and  l>ing  on  the  abductor  indicia;  at  the  lower  border  of  this 
'last  muscle  it  is  superficial,  continues  to  the  end  of  the  finger 
with  the  digital  branch  of  the  nerve,  and  unites  on  the  last 
phalanx  with  the  digital  artery  furnished  to  the  other  side  of 
the  finger  by  the  ulnar  artery.  The  branch  connecting  it  to  the 
superficial  arch  joins  it  close  to  the  lower  border  of  the  adductor 
pollicis. 

■  The  arieria  palmaris  profunda  is  the  largest  branch  of  di-  paimari« 
vision  of  die  radial  artery;  it  is  directed  across  the  hand  to  itsSJJ^*^"- 
ulnar  border,  beneath  the  inner  head  of  the  flexor  brevis,  and 
iicross  the  heads  of  the  metacarpal  bones,  to  join  with  the  com- 
municating branch  from  the  ulnar  to  give  rise  to  the  deep 
palmar  arch.  The  deep  arch  is  formed  chiefly  by  the  radial,  a  Deep 
small  branch  only  of  the  ulnar  uniting  with  it ;  whilst  the  super-  Jrch.^' 
ficial,  which  is  the  continuation  of  the  ulnar  artery,  is  joined  by 
one  or  two  small  branches  fVom  the  radial.  Its  extent  is  from 
the  first  interosseous  space  to  the  head  of  the  metacarpal  bone 
of  the  little  finger.  In  its  course  across  the  hand  it  forms  an 
arch,  whose  convexity  is  directed  forwards  and  concavity  back- 
frauds ;  it  is  nearer  the  heads  of  the  metacarpal  bones  than  tlie 
isuperficial  arch^  and  much  deeper  in  the  hand  than  it,  since  it 
lies  on  the  metacarpal  bones  and  interossei  muscles,  and  is  co*^ 
tered  by  the  flexor  tendons  in  the  centre,  and  at  its  extremitiee 
by  the  muscles  of  the  thumb  and  little  finger.  It  is  accomv^ 
panied  by  the  deep  branch  of  the  ulnar  nerve,  which  supplies 
Che  deep  muscles  in  the  hand.  From  its  convexity  branchea 
pass  forwards  to  join  those  of  the  superficial  arch^  and  from  th^ 
^olicavity  and  upper  part  other  small  arteries  are  given  off  to 
the  carpus  and  hand :  the  muscles  of  the  thenar  and  hypothenar 
eminences  receive  their  branches  ftom  the  radial  and  ulnar 
dfeteries.  ■  • 

"♦The  posfisrio^  or  recurrent ^anche^f  from  the  concavity  of  the' Branch. 
A^ehi'Mcend  4ri  front  oF^he  cari)af'  bones,  supply  the  articulations^  ^^^ 
Md^ffnasfoHdt^lfe'with  the  cai^l  briauK^hes  sent  to  this  piff t  from' rem."'' 
^'t^divl^fl^  ^IfilaV %r|eHesi  i  • 
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terior  part  of  the  interosseous  spaces,  and  aoaatomose  with  the 
interosseous  arteries  of  the  dorsum. 
Anterior     Tile  anterior  or  palmar  interosseous  arteries  are  generally  three 
oMeouZ'  ^1^  number,  which  lie  in  the  three  ulnar  interosseous  spaces, 
supply  the  muscles,  and  terminate  at  the  anterior  part  by  joining, 
at  the  clefls  of  the  fingers,  the  digital  branches  of  the  superficial 
arch :  these  are  very  subject  to  vary  in  size  and  distribution. 
Veini.         The  artesies  of  the  hand,  both  from  the  ulnar  and  radial,  are 
accompanied  by  veins  which  have  the  same  anatomy,  and  which, 
from  their  unimportance,  have  not  been  separately  noticed.   The 
great  varieties,  too,  in  the  distribution  of  the  radial  and  ulnar 
arteries  in  the  hand  will  much  perplex  at  first  the  young  dis- 
sector. 
Deep  The  deep  branch  of  the  ulnar  nerve  passes  between  the  short 

o7the     flexor  and  the  abductor  minimi  digiti,  with  the  communicating 
Nene.    ^^^^7  '^  the  deep  arch ;  it  then  turns  to  the  radial  side  of  the 
hand  beneath  the  adductor  minimi  digiti,  enlarges  in  size,  and  is 
distributed  by  many  branches  to  the  muscles.     At  its  origin,  it 
gives  off  a  branch,  which  divides  into  three,  to  supply  the  muscles 
of  the  little  finger ;  and  the  large  branches  which  continue  its 
direction,  cross  the  palm,  enter  beneath  the  adductor  pollicis, 
supplying  it,  the  flexor  brevis  pollicis,  and  the  abductor  indicia 
muscle.     Besides  these  the  nerve  gives  a  branch  or  branches  to 
each  interosseous  space,  which  supply  the  dorsal  and  palmar 
interosseous  muscles,  and  the  two  nerves  that  go  to  the  two 
palmar  interossei  of  the  ulnar  side  send  also  filaments  to  supply 
the  two  inner  lumbricales  muscles. 
Tranf-        The  iransverse  metacarpal  ligament  is  a  strong  band  of  liga* 
Mcu.     roentous  fibres,  connecting  together  the  digital  extremities  of 
Liga^'     the  metacarpal  bones  of  the  fingers  ;  and  it  is  closely  united  to 
meiit.     the  articulations  beneath.     The  cutaneous  surface  is  hollowed 
out  where  the  flexor  tendons  cross  it,  and  to  the  sides  of  the 
depressions  are  united  the  processes  of  the  palmar  fascia,  which 
arch  down  on  each  side  of  the  tendons.     The  posterior  border 
is  connected  to  a  fascia  which  covers  over  the  interossei  muscles ; 
in  the  intervals  between  the  metacarpal  bones  the  ligament  is 
crossed  by  the  lumbricales  muscles,  and  digital  nerves   and 
arteries;  and  the  interossei,  in  each  space,  lie  beneath  it  as  they 
pass  forwards  to  their  insertion.     Remove  this  ligament  in  the 
intervals  between  the  bones,  as  well  as  the  fascia  which  covers 
the  interossei. 
Inter-        The  intcrossci  muscles,  so  named  from  occupying  the  intervals 
Mirscies.  between  the  bones,  are  seven  in  number,  and  all  are  seen  in  this 
dissection,  though  the  origins  of  the  dorsal  ones  will  be  better 
perceived  on  the  back  of  the  hand :  two  muscles  occupy  each 
space,  with  the  exception  of  the  first,  in  which  there  is  only  one, 
and  they  have  been  called,  from  their  position,  palmar  and  dor-> 
sal.    In  those  spaces  in  which  there  are  two>  one  is  inserted  into 
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ihe  radial,  and  the  other  into  the  ulnar  side  of  the  first  phalanx 
of  the  fingers  between  which  they  are  placed :  they  all  end  by 
being  inserted  into  the  phalanx,  and  sending  off  an  expansion 
to  its  dorsum  to  unite  with  the  long  extensor  tendon. 

The  palmar  are  three  in  number,  and  may  be  considered  ad-  Paimar. 
due  tors  to  an  imaginary  line  passing  through  the  centre  of  the 
middle  finger*;  thus,  when  the  palm  is  uppermost,  one  will  be 
inserted  into  the  ulnar  side  of  the  index,  one  into  the  radial  side 
of  the  ring,  and  the  other  into  the  same  side  of  the  little  finger : 
by  which  means  the  three  fingers  will  be  drawn  to  the  middle 
one.  The  palmar  are  smaller  than  the  dorsal,  arise  by  single 
heads,  and  lie  on  the  palmar  surface  of  tlie  metacarpal  bones  of 
the  same  fingers  into  which  they  are  inserted,  and  consequently 
project  more  into  the  hand  than  the  dorsal  interossei.  They 
resemble  each  other  in  arising  from  the  anterior  and  lateral  sur- 
feces  of  the  metacarpal  bones,  in  the  fibres  ending  in  tendons^ 
which  pass  by  the  metacarpo-phalangeal  articulations  to  be  in- 
serted into  the  sides  of  the  phalanx,  and  sending  an  expansion  to 
the  dorsum. 

The  dorsal,  four  in  number,  are  abductors  from  the  same  ima-  Donai 
ginary  line :  thus,  one  is  inserted  into  the  radial  side  of  the  in. 
dex,  and  one  into  the  ulnar  side  of  the  ring  finger  to  separate 
these  from  the  middle  one,  and  two  go  to  the  middle  finger,  one 
to  each  side,  to  move  this  either  to  the  right  or  lefl  of  the  line 
passing  through  its  centre.  The  dorsal  are  larger  than  the 
palmar,  are  situated  nearer  the  back  of  the  hand,  and  arise  from 
the  lateral  surface  of  both  metacarpal  bones,  between  which 
they  lie ;  the  fibres  end^  as  the  others,  in  tendons,  which  are  in- 
serted into  the  sides  of  the  first  phalanx  of  the  fingers  on 
which  they  act,  and  send  an  expansion  to  the  dorsum  of  the 
same  bone.  The  posterior  perforating  arteries  pass  between 
their  attachments. 

The  interossei  are  situated  between  the  metacarpal  bones  ;Reia. 
they  are  covered  by  a  fascia,  by  the  deep  ^rch  and  branches,  '***"*• 
and  by  the  transverse  metacarpal  ligament:  the  dorsal  are  also 
perforated  by  the  posterior  perforating  arteries. 

The  abductor  indicts  muscle,  classed  as  the  first  dorsal  inter-  Abduc- 
osseous  in  function,   is   usually,  from  its   size   and  relations,  cumub-' 
described  separately  from  the  other  interossei;  to  sec  it,  divide ^^^' 
the  other  head  of  the  fiexor  brevis  pollicis.    It  is  triangular  in 
shape,  is  situated  in  the  interval  between  the  two  first  metacarpal 
bones,  and  arises  from  the  radial  border  of  the  metacarpal  bone  origin. 
of  the  index  finger,  and  from  the  upper  half  of  the  ulnar  border 
of  that  of  the  thumb :  the  fibres  pass  downwards,  converging  to 
a  tendon  which  passes  by  the  radial  side  of  the  metacarpo- 

*  This  excellent  method  to  facilitate  the  understanding  of  these  muscles  is 
taken  from  Cmveilbier,  Anatomic  Descriptive,  i.  ii.  p.  S07. 
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phalangeal  articulation  of  the  first  finger,,  is  oiMnifcf  jstatli^ 
outer  side  of  its  first  phalanx,  and  sends  an  expansion  to  tJbiA 
Rei  I      dorsum.     The  posterior  surface  is  subcutaneous,  and  the  ante^-ior 
'^'*^'     is  covered  by  the  flexor  brevis  and  adductor  pollicis,  and.jthe 
loiver  part;  projecting  below  these,  is  subcutaneous ;  the  radiai 
artery  perforates  between  the  two  heads  of  origin  to  enter  tlve 
palm,  and  the  radialis  indicis  artery  descends  on  it  near  ita  at*^ 
tachment  to  the  first  finger. 
t?oir^'       Dissect  the  origins  of  the  muscles  of  the  thenar  and  hypo, 
thenar  eminences  from  the  front  of  the  annular  ligament,  and 
follow  its  attachments  to  each  side.     The  sides  may  be  placed 
sufficiently  in  contact  to  study  its  anatomy. 
Anterior      The  annular  Hffament  is  a  firm,  strong,  ligamentous  band,  almost 
LigS"  '^"^  square,  which,  by  being  placed  in  front  of  the  carpal  bones, 
nunt.     forms  an  arch  over  the  long  tendons  and  median  nerve,  as  they 
pass  from  the  arm  to  the  hand.   The  upper  border  is  continuous 
with  the  aponeurosis  of  the  forearm,  and  the  lower  is  joined 
by  the  palmar  fascia.    It  is  attached  externally  to  the  front  of  the 
scaphoid  bone  and  ridge  of  the  os  trapezium,  the  tendon  of  the 
flexor  carpi  radialis  separating  the  two,  and  internally  by  two 
portions,  one  transverse  to  the  process  of  the  unciform,  and  one 
oblique  to  the  pisiform  bone;  this  last  is  continuous  with  (he 
ligament  attaching  the  pisiform  to  the  unciform  bone.      The. 
cutaneous  surface  is  covered  by  the  musclc3  of  the  thumb  and 
little  finger,  by  the  palmaris  longus  tendon,  and  by  the  ulnar 
artery  and  nerve,  which  are  fixed  to  the  ligament  by  some  ten- 
dinous fibres  from  tlie  insertion  of  the  flexor  carpi  .uluuris ;  thq 
posterior  is  in  contact  with  the  tendons  of  the  fiexor  subliniis^ 
and  median  nerve,  and  is  covered  by  the  synovial  membrane. 
T  •ndou       The  tendon  of  the  fleaoor  carpi  radialis  has  been  followed  iq, 
FiJxor    the  annular  ligament;    it  then  passes  beneath  this  ligament^ 
riuHij   enters  a  groove  in  the  trapezium,  bound  down  in  it  by  a  fibrous 
sheath,  and  so  it  reaches  the  head  of  the  metacarpal  bone  of  the 
index  finger,  into  the  palmar  surface  of  which  it  is  inserted.  The 
sheath  of  this  tendon  is  formed  in  part  by  the  annular  ligament* 
and  in  part  by  a  fibrous  expansion  stretched  from  the  trapcziuni. 
to  the  OS  trapezoides  and  metacarpal  bone ;  open  the  shea.th  to, 
see  the  synovial  membrane  which  lines  it  and  surrounds  the 
tendon.  .    .  ^ 

The  insertions  of  the  brachialis  anticus  and  biceps,  left  in  |he 
dissection  of  the  front,  may  be  examined  before  turning  to  th^ 
back  of  the  forearm. 
Tn<cr.^        The  brachialis  antictis  is  inserted  by  a  broad  and  thick  tendoqy 
t!"e  ma-  which  commences  in  the  centre  of  the  fleshy  fibres  above  tli^. 
ciiiaiiB.   joint  and  is  more  marked  on  the  outer  side,  into  the  anteriorsur^, 
face  of  the  ulna  in  front  of  the  coronoid  process,  and  it  is  surr^ 
rounded  by  the  digitated  origin  of  the  flexor  profundus,,  as  tlie 
insertion  of  the  deltoid  is  by  its  superior  attachment.     Cut 
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across  the  muscle  to  see  the  origin  fVom  the  capsule  of  the  arti* 
Ctttation,  and  from  the  humerus  nearly  down  to  this. 

As  the  tentiUm  of  ike  lneep§  sinks  into  the  hollow  of  the  bend  Tendon 
of  the  elbow,  its  surfaces  change  their  dhrection^  the  anterior  ^'.^ 
becoming  external  and  the  posterior  internal ;  and  it  is  inserted 
into  the  posterior  part  of  the  bicipital  tuberosity  of  the  radius,  a 
large  bursa  separating  it  from  the  bone.   At  its  attachment,  it  is    - 
closely  surrounded  by  the  supinator  brevis,  whose  line  of  insertion 
is  interrupted  by  the  presence  of  the  tendon. 
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Turn  over  the  arm  and  hand,  remove  the  integuments  from  DiMee. 
any  of  the  fingers,  should  it  not  be  done.  Make  an  incision  along  ^^^ 
the  centre  of  the  fascia,  and  remove  it  to  the  posterior  annular 
ligament;  also  remove  it  and  the  cutaneous  nerves  and  vessels 
from  the  back  of  the  hand,  so  as  to  trace  up  the  tendons  to  the 
extremities  of  the  fingers. 

The  posterior  annular  ligament  is  a  band  of  the  fascia  of  the  Pofte^ 
arm  thickened  by  transverse  fibres ;   its  direction  is  obliquely  ^n'nuur 
downward  and  inward,  and  it  is  placed,  at  its  inner  termination,  Liga. 
below  the  extremity  of  the  ulna;  it  is  attached,  externally^  to™^"^* 
the  radius  and  fascia  of  the  arm,  and  internally,  to  the  pisiform 
bone  and  palmar  fascia.     The  upper  and  lower  borders  are  con- 
tinuous with  the  fascia  of  the  extremity.   From  its  deep  surface, 
processes  pass  vertically  down  to  the  bone,  separating  the  space 
beneath  into  compartments  or  sheaths,  which  are  lined  by  syno- 
vial membrane,  and  allow  the  tendons  to  pass  through  them  to 
reach  the  hand :    the  most  external  sheath  is  for  the  tendon  of 
the  extensor  of  the  metacarpal  bone,  and  that  of  the  first  phalanx 
of  the  thumb ;  next,  a  larger  one  for  the  two  radial  extensors  of 
the  wriijt ;  a  very  small  one  to  the  ulnar  side  of  this,  for  the  ex- 
tensor of  the  second  phalanx  of  the  thumb;  then  one  for  the 
tendons  of  the  common  extensor  of  the  fingers,  and  the  indicator ; 
one  for  the  extensor  of  the  little  finger ;  and  lastly,  one  for  the 
ulnar  extensor  of  the  wrist. 

The  muscles  on  the  back  and  outer  part  of  the  forearm  arise  Maiciet 
mostly  by  a  common  tendon  from  the  outer  condyle.  They  are  2J.\{*Jf 
antagonists  in  their  action  to  the  muscles  placed  on  the  front  the 
and  inner  side,  so  that  a  fiexor  in  front  has  its  extensor  behind ;  ^^"^ 
they  are  also  divided  into  a  superficial  and  deep  layer,  and  as 
the  superficial  layer  in  front  consisted  of  both  a  pronator  and 
flexors,  so  the  similar  one  behind  has  a  corresponding  supinator 
and  extensors ;  and  the  last  are  again  classed  into  radial  and 
ulnar  extensors  of  the  wrist,  and  common  extensor  of  the  fin- 
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gers.  The  deep  layer,  too,  consists  of  a  supinator  and  exten* 
sors,  the  similar  one  in  front  having  a  pronator  and  flesors.  Th<$ 
following  are  the  muscles  in  the  superficial  layer:  in  proceeding 
from  without  inwards,  the  supinator  radii  longuSf  extensor  carpi 
radial  is  longior  and  brevior;  then,  lying  close  to  the  ulna,  the 
extensor  carpi  ulnaris,  and  between  these  the  extensor  commu- 
nis, and  the  small  extensor  minimi  digiti ;  and  another  extensor 
.muscle  which  cannot  be  classed  with  them,  is  the  small  anco- 
neus. 
supu  The  supinator  radii  lo7igus,  the  most  external  and  superficial 

\onla.     of  the  muscles  forming  the  outer  prominence  of  the  forearm, 
Mn>cic.  limits  also  externally  the  hollow  of  the  bend  of  the  elbow;  it 
Origin,    is  situated  partly  in  the  arm  and  forearm.     It  arises  from  the 
ridge  leading  to  the  outer  condyle  of  the  humerus,  commencing 
below  the  groove  in  this  bone,  and  extending  downwards  for  two 
thirds  of  its  extent,  and  from  the  intermuscular  septum  behind 
it,  which  separates  it  from  the  triceps  :  the  fibres  descend  to 
form  a  fleshy  belly,  which^  above  the  elbow,  has  its  borders  di- 
rected forwards  and   backwards,  but  below    the  articulation, 
where  the  muscle  is  largest,  inwards  and  outwards ;  and  it  ends 
above  the  middle  of  the  forearm  in  a  tendon  which  descends 
inser-     along  the  radius,  narrowing  in  its  course,  to  be  inserted  by  an 
Reia.     expansion  into  the  base  of  the  styloid  process  of  this  bone.    The 
tions.     muscle  is  subcutaneous  in  its  extent,   except  at  the  insertion 
which  is  crossed  by  the  two  extensors  of  the  thumb;  and  it  lies 
on  the  extensor  carpi  longus,  the  supinator  brevis,  the  insertion 
of  the  pronator  teres,  the  radial  origin  of  the  flexor  sublimis, 
the  radial  nerve  which  escapes  from  beneath  it  two  inches  and 
a  half  above  the  extremity  of  the  radius,  and  lastly,  on  the  ra- 
.dius.     Along  its  inner  side,  above,  is  placed  the  brachialis  an- 
ticus,  the  musculo-spiral  nerve  being  between  the  two ;  it  next 
forms  the  outer  boundary  of  the  hollow  of  the  bend  of  the  elbow^ 
and  is  in  relation  with  the  tendon  of  the  biceps,  thence  to  its  ter- 
mination the  radial  artery  lies  close  to  it,  and  it  is  this  border  of 
the  muscle  which  is  the  guide  to  this  vessel  in  the  middle  and 
lower  thirds  of  the  forearm ;  to  the  outer  side,  above  the  elbow, 
are  the  triceps  and  intermuscular  septum,  and  below,  the  radial 
extensor. 
Exten-        The  extensor  carpi  radialis  longior  muscle  is  exposed  by  tura- 
clrpi     *"S  aside  the  preceding,  with  which  its  fibres  are  sometimes 
longuj*  ""^^^^»  *"4  'ts  tendon  of  insertion  should  also  be  separated  from 
Muscle,  the  tendon  of  the  next  muscle,  to  which  it  is  closely  connected. 
origia    The  muscle  arises  from  the  lower  third  of  the  ridge  leading  to 
the  outer  condyle^  the  surface  of  the  bone  being  marked  for  this 
attachment,  and  from  the  intermuscular  septum  behind  it.    The 
fibres  descend,  forming  a  muscle  that  is  flattened,  like  the  supi- 
nator longus^  and  ends  in  a  tendon  about  the  middle  of  the  fore- 
arm, which  descends  vertically  on  the  other  radial  extensor,  and 
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beneath  two  of  the  extensors  of  the  thumb,  to  the  annular  liga- 
ment, enters  beneath  this  structure  in  the  division  appropriated 
to  it  and  the  other  radial  extensor  lying  on  the  same  level,  and 
in  the  large  groove  marked  in  the  posterior  surface  of  the  lower 
extremity  of  the  radius ;  and  below  the  ligament  it  is  directed 
backwards,  beneath  the  tendon  of  the  extensor  of  the  second 
phalanx  of  the  thumb,  to  be  inserted  into  the  posterior  and  outer  inser. 
part  of  the  head  of  the  metacarpal  bone  of  the  index  finger.  It  ^^°^"^_ 
is  covered  by  the  supinator  longus,  and  about  two  inches  from tom' 
the  extremity  of  the  radius  by  the  extensor  ossis  metacarpi 
find  primi  internodii  poUicis  muscles,  and  below  the  annular 
ligament  it  is  crossed  again  by  the  extensor  secundi  internodii 
poliicis:  it  lies  on  the  extensor  carpi  radialis  brevior,  supinator 
brevis,  and  below,  on  the  radius  and  wrist  joint.  The  anterior 
border  is  in  relation  with  the  radial  nerve  till  it  becomes  cuta- 
neous, and  the  posterior  touches  the  extensor  brevior  which 
projects  beyond  it.  The  part  of  the  tendon  below  the  annular 
ligament  is  surrounded  by  a  fibrous  sheath,  which  contains  a 
prolongation  of  the  sjmovial  membrane  of  the  partition  of  the 
annular  ligament  through  which  it  passed. 

The  extensor  carpi  raditdis  brevior  is  the  last  muscle  which  as-  Exten* 
aists  to  form  the  prominence  on  the  outer  side  of  the  forearm ;  it  ^"  | 
is  situated  beneath  the  other  two,  and  does  not  extend  above  the  radiaus 
condyle  of  the  humerus.     Its  origin  is  from  the  outer  condyle  Muicie. 
by  means  of  a  tendon  common  to  it  and  the  remaining  muscles  Origin. 
of  the  superficial  layer,  viz.  the  extensor  communis,  extensor 
minimi  digiti,  and  extensor  carpi  ulnaris ;  from  an  aponeurotic 
septum  between  it  and  the  extensor  communis,  and  from  an 
aponeurosis  prolonged  on  its  under  surface  from  the  common 
tendon :  the  fibres  descend  lower  than  those  of  the  other  exten- 
sor to  a  tendon,  which,  placed  beneath  that  of  the  extensor 
longior,  reaches  to  the  annular   ligament,  passes  through  the 
same  partition  and  groove  in  the  radius,  escaped  from  this  and 
surrounded  by  a  fibrous  sheath  lined  by  synovial  membrane,  it 
passes  backwards  from  the  other,  and  is  inserted  into  the  poste*  imer. 
rior  part  of  the  head  of  the  metacarpal  bone  of  the  middle  fin.  ^^^^ 
ger.     It  is  covered  by  the  two  preceding  muscles,  but  its  ulnar  Reia. 
border  projects  beyond  them ;  the  extensors  of  the  metacarpal  ^*^°'' 
bone  and  of  the  first  phalanx  of  the  thumb  cross  it  above  the 
ligament,  and  tliat  of  the  second  phalanx,  below  the  ligament. 
The  ulnar  border  in  the  upper  half  of  the  forearm  is  in  contact 
with  the  extensor  communis,  but  below  this  the  extensors  of  the 
thumb  intervene.     Separate  this  muscle  from  the  extensor  of 
the  fingers,  and  it  is  seen  to  lie  on  the  supinator  brevis,  on 
the  radius  and  insertion  of  the  pronator  teres,  on  the  origin  of 
the  extensor  ossis  metacarpi,  on  the  lower  part  of  the  radius, 
and  back  of  the  wrist  joint  and  carpus.     Separate  upwards  from 
each  other  the  following  muscles  of  the  superficial  layer. 
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The  exiensor  dfgUorwm  eommunis  mtodB  Is  Itmg  ftbd-ttfp^lttg/ 
and  is  placed  to  the  ulnar  gideof  the  last;  ft  is  uiSdivided-iib^e/ 
but  belovir  it  ends  in  four  tendons  for  the  fingers.  It  oHsetfttnH 
the  common  tendon  attached  to  the  outer  condjle,  from  Cho^ 
aponeurosis  between  it  and  the 'muscles  around,  and  fVom  th^ 
aponeurosis  of  the  forearm.  The  fibres  descend  to  form  a  muscle 
which  soon  increases  in  sisrc,  and  divides  about  the  middle  of 
the  forearm  into  three  portions,  whose  tendons  become  free Trom 
muscular  fibres  abore  the  wrist,  enter  the  sheath  in  theannnlar 
ligament  appropriated  to  them  and  the  indicator  tnusele,  anA 
lie  in  the  groove  nf  the  radius  to  the  ulnar  side  of  th6  small 
one  for  the  extensor  of  the  second  phalanx  of  the  thumby  in 
which  they  are  surrounded  by  synorial  membirane';  escaped 
from  the  ligament,  the  ulnar  tendon  divides  into  two,  and  the  ^ur 
for  the  lirigers  diverge  from  each  other,  to  reach  the  metacavpo^ 
phalangeal  articulations,  over  which  they  are  placed,  and  send 
down  on  the  sides  of  each  a  process  to  join  the  capsule  of  the 
articulation :  each  tendon  now  ibrros  on  the  dorsum  of  the  fkti 
phalanx  a  tendinous  expansion,  whidi  is  joined  by  that  froni 
the  interossei  and  lumln'icales,  and,  on  the  index  and  Ktlte 
fingers,  by  their  proper  extensor  tendons;  at  its  digital  €js* 
tremity  the  expansion  is  divided  into  three  portions,  a  central 
one  which  passes  over  the  articulation  between  the  firat  atid 
second  phalanges,  to  be  inserted  into  the  base  of  the  second^ 
and  two  lateral,  which  continue  along  its  sides,  converge  and 
unite  at  its  fore  part,  to  be  inserted  into  the  base  of  the 
ungual  or  last  phalanx.  The  musde  is  subcutaneous,  except 
beneath  the  annular  ligament ;  the  radial  border  is  in  contact 
with  the  extensor  carpi  radialis  brevier,  and  the  ulnar  with  the 
extensor  minimi  digtti ;  and  the  muscle  covers  the  deep  layeTt 
consisting  of  the  supinator  brevis,  the  three  extensors  of  the 
thumb,  the  indicator  muscle,  the  posterior  interosseous  vesaeM 
and  nerve,  and  the  carpal  and  phalangeal  articulations  and 
bones.  The  tendon  of  the  index  finger  crosses,  below  the  wrist, 
the  second  interosseous  space,  and  joins,  at  the  metaearpo* 
phalangeal  articulation,  with  that  of  the  indicator  which  is  to  Hi 
ulnar  side ;  and  the  tendon  of  the  little  finger  lies  on  the  fourth 
metacarpal  bone,  and  joins  that  of  its  proper  muscle  at  the  correk 
sponding  articulation.  The  tendon  for  the  ring  finger,  often  split 
longitudinally,  sends,  a  little  above  the  head  of  the  fourth  noeta^ 
carpal  bone,  an  oblique  tendinous  band  to  each  side  to  join  the 
collateral  tendons,  and  these  prevent  the  extension  of  (his 
finger  when  the  middle  and  little  ones  are  flexed. 

The  extensor  minimi  diffitij  the  most  slender  muscle  on  this 
surface  of  the  forearm,  is  placed  between  the  extensor  tilnarisaiid 
extensor  communis,  and  it  appears  only  a  portion  of  the  kit 
muscle  separated  by  an  aponeurosis.  It  arises  from  tlie  cdtfihon 
tendon,  and  from  aponeuroses  which  surround  it  as  the  extensor 
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cemmiaM  *  the  fibres  descend  to  a  tendon^  which  receives  mns- 
cuW  fibres  down  to  the  annular  ligamenti  then  enters  beneath 
ihis-  in  a  sheath  distinct  from  that  of  the  extensor  communis^ 
eiffCVipea  from  the  ligament;  and  is  divided,  longitudinally,  into 
life  portions,  which  run  along  the  metacarpal  bone  to  the  ulnar 
sjde  of  the  tendon  from   the  common   extensor,  and  unite 
together  as  well  as  with  this,  opposite  the  articulation,  to  give  inwr- 
rise  to  the  expansion  on  the  first  phalanx,  which  is  distributed  ^'^^ 
as  the  rest.    It  is  in  contact  with  the  fascia  of  the  forearm,  Reu- 
H  lies  on  the  deep  layer  of  muscles,  and  is  situated  between  ^^^^* 
the  extensor  digitorum  communis  and  extensor  carpi  ulnaris 
muscles. 

t    The  txUMor  carpi  uharis  mu$cley  the  most  internal  of  the  Extcn- 
superficial  layer,  lies  on  the  ulna,  and  ariM  from  the  common  cIt^ 
tendon,  from  the  middle  third  of  the  posterior  ridge  of  the  ulna  Jj||[^i2, 
below  the  anconeus  muscle,  from  the  fascia  of  the  arm,  and  origiii.' 
a  septum  between  it  and  the  extensor  of  the  little  finger.     The 
|tt)f es  are  directed  downwards  to  a  tendon  which  commences  on 
the  cutaneous  surface  about  the  middle  of  the  forearm,  and  re- 
ceives fleshy  fibres  to  the  annular  ligament,  then  passes  through 
a  separate  division  in  this  structurot  lying  in  a  groove  in  the 
posterior  surface  of  the  ulna,  and  having  a  synovial  membrane 
reflected  around  it ;  and  below  the  ligament  the  tendon  is  sur- 
louoded  by  a  fibrous  sheath  which  accompanies  it  to  its  insertion  inter. 
into  the  inner  and  posterior  part  of  the  head  of  the  meta-  ^^^^ 
l»|>al  bone  of  the  little  finger.     This  muscle  is  in  contact  with  Rei«. 
the  flwcia  of  the  arm ;  the  ulnar  border  corresponds  to  the  ^^*^* 
insertion  of  the  anconeus  and  to  the  ulna;  the  radial^  to  the 
entensor  of  the  little  finger ;  and  beneath  the  muscle  are  the 
aupinator  brevis,  indicator  muscle,  and  ulna. 

The  anconeus  is  a  small  triangular  muscle  of  this  layer,  and  adoo- 
seems  to  be  a  continuation  of  the  triceps  extensor.    It  arises  by  ir^ie. 
a  tendon  from  the  outer  condyle  of  the  humerus,  which  is  dis-  origin. 
tinct  firom  the  common  tendon,  and  posterior  to  it.     From  it 
the  fibres  diverge,  the  upper  the  shortest,  and  parallel  to  the 
lowest  fibres  of  the  outer  head  of  the  triceps,  transversely,  and 
the  others  obliquely,  to  be  inserted  into  the  outer  side  of  the  inaer- 
plecranon,  and  mto  the  triangular  impression  on  the  upper  part  ^^^ 
pf  the  posterior  surface  of  the  ulna.    It  is  in  contact  with  the  Reia* 
akin  and  fascia;  and  it  rests  on  the  ulna,  supinator  brevis,  and^^'^"^ 
external  lateral  ligament,  on  the  recurrent  interosseus  artery 
trhich  enters  beneath  its  lower  border,  and  on  the  branch  of 
nerve  from  the  musculo*spiral,  and  artery  from  the  superior 
profunda.    The  lower  border, is  parallel  to  the  extensor  carpi 
ulnaris,  and  the  upper  to  the  fibres  of  the  outer  head  of  the 
triceps,  with  which  it  is  continuous. 

Detach  the  extensor  communis  and  minimi  digiti  muscles  Duec- 
firom  their  common  origin,  and  throw  them  to  one  side  ;  separate  ^^^' 
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also  the  origin  of   the   extensor  carpi  ulnaris,  and  turn  this 
muscle  aside,  but  in  doing  it,  avoid  the  external  lateral  liga- 
ment: the  branches  of  the  nerve  and  artery  that  it  will  be 
necessary  to  divide  should  be  noticed ;  they  are  from  the  poste- 
rior interosseous,  and  are  to  be  dissected :  the  cellular  membrane 
is  next  to  be  removed  from  the  muscles.     The  line  of  separation 
of  the  small  muscles  of  this  layer  is  often  indistinct. 
Deep         The  deep  layer  of  muscles  of  the  back  of  the  forearm  con- 
Mu^sd^^sists  of  a  supinator,  to  correspond  to  a  deep  pronator  in  fronts 
and  of  extensors  of  the  thumb  and  index  finger.     The  highest 
muscle,  surrounding  the  upper  extremity  of  the  radius,  is  the 
supinator  brevis :  below  this  are  four  other  muscles  crossing  to  the 
radial  side  of  the  arm ;  the  three  highest  are  the  extensors  of 
the  thumb,  viz.  extensor  ossis  metacarpi,  primi  iotemodii,  and 
secundi  internodii,  and  the  lowest  or  most  vertical  on  the  ulnai 
is  the  indicator  muscle. 
£xtcn-       The  extensor  ossis  metacarpi polliciSf  the  largest  of  the  exten« 
incta-"'*  sor  muscles  of  the  thumb,  is  placed  more  externally  than  the 
mScIc.  others,  and  its  tendon  is  closely  united,  below,  to  that  of  the  ex- 
origin.   tensor  primi  internodii.     The  muscle  arises  from  the  posterior 
surface  of  the  radius  and  ulna  for  about  three  inches,  imme- 
diately below  the  insertion  of  the  supinator  brevis,  with  which 
muscle  the  fibres  are  sometimes  united,   also  from  the  interos^ 
seous  membrane  between  the  bones.    From  this  origin  the  fibres 
run  outwards  and  downwards  to  join  a  flat  tendon  which  crosses 
the  radial  extensors  of  the  wrist  about  two  inches  above  the 
extremity  of  the  radius,  enters  the  outer  partition  in  the  anno. 
lar  ligament,  with  the  small  tendon  of  the  extensor  primi  inter- 
nodii, from  which  it  is  separated  by  one  of  the  fibrous  processes ; 
it  then  leaves  the  ligament,  crosses  the  radial  artery^  and  is 
inser     inserted  into  the  outer  part  of  the  carpal  end  of  the  metacarpal 
bone  of  the  thumb,  and  it  oflen  sends  a  prolongation  to  the 
Reia.;!    abductor  pollicis  muscle.     It  is  covered  by  the  extensor  of  the 
fingers,  by  that  of  the  little  finger,  and  by  the  interosseous 
nerve  and  artery  ;  and  it  lies  on  the  ulna,  interosseous  membrane, 
and  radius,  on  the  radial  extensors,  and  on  the  radial  artery 
winding  backwards  below  the  radius.     The  upper  border  is  in 
contact  with  the  supinator  brevis,   and  posterior  interosseous 
artery  which  appears  between  the  two  ;  the  lower  touches  the 
extensor  primi  and  secundi  internodii  pollicis  muscles. 
Exten.       The  extensor  primi  internodii  pollicis  is  a  small  muscle,  and 
pHmi     the  next  in  order  from  above  downwards.     Its  origin  is  from 
nodu'     ^^  radius  below  the  preceding  for  about  one  inch,  from  the 
Miucie.  interosseous  membrane,  and  sometimes  from  the  ulna;  the  fibres 
Origin,  end  in  a  tendon  which  appears  soonest  on  the  border  of  the 
muscle  in  contact  with  the  extensor  ossis  metacarpi,  and  this 
is  the  guide  to  separate  the  two ;  it  then  enters  the  annular 
ligament  with  the  extensor  ossis  metacarpi,  being  separated 
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from  the  other  tendon  by  a  process  of  membrane,  crosses  the 
radial  artery,    continues  along  the   metacarpal   bone  of   the 
thumb,  and  is  inserted  into  the  base  of  its  first  phalanx.     This  ip^er- 
muscle  has  the  same  relations  as  the  former,  since  it  appears  ^^^^ 
between  the  extensor  of  the  fingers  and  those  of  the  wrist ;  it  tioni. 
also  lies  on  the  same  parts,  except  on  the  ulna,  and  below  the 
annular  ligament  it  is  placed  on  the  metacarpal  bone  of  the 
thumb.     The  upper  border  is  in  contact  with  the  extensor  ossis 
metacarpi  poUicis  muscle. 

The  extefuor  secundi  iniemodii  poUicis  is  a  larger  muscle  than  Excen- 
the  last,  and  is  placed  on  the  ulna.  It  ame«  from  the  middle  third  ^q£' 
of  the  ulna,  below  the  insertion  of  the  supinator  brevis,  and  be-  '^^^j 
tween  the  extensor  ossis  metacarpi  and  anconeus,  and  from  the  origin. 
Interosseous  membrane.    Its  fibres  are  directed  downwards  and 
outwards  to  a  tendon,  which  passes  through  a  separate  partition 
in  the  annular  ligament,  corresponding  to  the  groove  in  the  radius 
between  those  for  the  extensors  of  the  wrist  and  extensor  of  the 
fingers ;   it  then  leaves  the  ligament,  crosses  the  tendons  of  the 
extensores  carpi  radiates,  and  the   radial  artery,   runs  along 
tlie  ulnar  side  of  the  metacarpal  bone  and  first  phalanx  of  the 
thumb,  to  be  inserted  into   the  base  of  the   second  or  ungual  iiuer- 
phalanx.     It  is  covered  by  the  same  muscles  as  the  other  tw«  ^"*^' 
extensors  of  the  thumb,  and   appears  lower  down,  or  nearer  Reu. 
the  extremity  of  the  radius ;  it  lies  on  the  ulna,  interosseous  ^'^'' 
membrane,  and  radius,  and  below  the  annular  ligament  crosses 
the  tendons  of  the  radial  extensors  of  the  wrist,  and  the  radial 
artery  as  it  is  about  to  enter  the  palm :  this  tendon  is  the  guide 
to  the  artery  in  this  position ;  it  also  lies  on  the  metacarpal  bone 
and  on  the  phalanges. 

The  extensor  propritis  indicts^  or  ifidicator  muscle^  situated  on  indica- 
the  ulna,  arises  from  the  middle  part  of  this  bone,  extending  Muscle. 
lower  than  the  extensor  secundi  internodii,  and  slightly,  below,  origin. 
from  the  interosseous  membrane :  the  fibres  descend,  as  far  as 
the  annular  ligament,  around  a  tendon,  which  is  then  freed 
fi'om  them,  enters  the  same  sheath  of  the  ligament  as  the  ex- 
tensor  o^  the  fingers,  beneath  which  it  lies,  runs  along  the  ulnar 
side  of  the  tendon  from  the  common  extensor  to  the  index  finger, 
as  far  as  to  the  head  of  the  metacarpal  bone,  and  joins  with 
this  tendon,  as  well  as  with  those  of  the  interossei  and  lumbri-  ^^^'- 
calis,  to  form  an  expansion  on  the  first  phalanx,  as  before  seen. 
The  muscle  is  concealed  by  the  superficial  extensors  above  the  Reia- 
annular  ligament,  but  below,  it  is  subcutaneous;  it  is  placed  be-'^^"'' 
tween  the  extensor  tendons  of  the  first  and  second  fingers,  and 
lies  on  the  second  metacarpal  bone. 

The  supinator  radii  brevis  muscle  will  be  exposed  by  detach*  supina. 
ing  the  anconeus  from  the  external  condyle,  and  by  cutting  ^?[  ^'^^- 
through  the  supinator  longus  and  radial  extensors  of  the  wrist  Muscle. 
opposite  to  it ;  separate  in  front  the  process  of  the  flexor  pro- 
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fundus,  which  lies  to  the  radial  sid^  of  the  insertion  of  the  bra- 
diialis  anticus  muscle.  This  supinator  surrounds  the  upper  ex* 
Origin,  tremity  of  the  radius,  and  extends  to  its  front ;  it  arises  from  the 
external  lateral  ligament,  and.from  the  coronary  ligament  sur- 
rounding the  head  of  the  radius,  by  aponeurotic  fibres ;  from 
the  outer  border  of  the  ulna  for  about  two  inches,  commencing 
close  below  the  small  sigmoid  cavity ;  and,  in  front  of  this  bor- 
der, from  a  triangular  depression,  also  below  the  cavity ;  this 
last  attachment  is  best  seen  from  before,  or  by  cutting  across 
the  muscle  when  it  is  finished.  From  these  origins  the  fibres  pass 
forwards  and  outwards  round  the  radius,  and  are  inseried  into 
the  posterior  and  outer  surfaces  of  the  upper  third  of  this  bone^ 
extending  down  to  near  the  insertion  of  the  pronator  teres,  and 
forwards  to  the  oblique  line  which  runs  outwards  from  the  tu- 
bercle to  which  the  flexor  sublimis  is  attached ;  some  fibres  are 
also  inserted  above  the  tubercle,  and  reach  farther  inwards  than 
the  others.  The  cutaneous  surface  of  the  muscle  is  covered 
behind  by  the  anconeus  and  recurrent  interosseous  artery,  by 
the  extensor  ulnaris,  extensor  minimi  digiti,  and  extensor 
digitorum;  on  the  outer  side  by  the  supinator  longus  and 
radial  extensors  of  the  wrist ;  and  in  front  the  radial  artery 
with  its  recurrent  branch,  and  the  radial  nerve  lie  on  it,  and 
the  posterior  interosseous  nerve  perforates  this  surface.  The 
anterior  border  is  fixed  to  the  radius,  the  fibres  above  the 
tubercle  reaching  to  those  attached  to  its  posterior  surface,  but 
opposite  this  process  the  margin  is  hollowed  out  for  the  tendon 
of  the  biceps  and  its  synovial  membrane,  and  below  this  it  cor- 
responds to  the  attachment  of  the  interosseous  membrane,  and 
origins  of  the  flexor  sublimis  and  flexor  pollicis ;  and  the  pos- 
terior or  ulnar  is  fixed  to  the  ulna,  and  is  overlapped  by  the 
anconeus :  the  lower  border  is  parallel  to  the  extensor  ossis  me- 
tacarpi,  and  in  contact  with  it,  the  posterior  interosseous  artery 
appearing  between  the  two ;  and  the  upper  is  in  contact  with 
the  articulation  of  the  elbow.  The  muscle  lies  on  the  radius, 
the  upper  radio- ulnar  articulation,  and  interosseous  ligament 
Potte.  The  posterior  inierosseous  artery^  arising  from  the  common  in- 
inter-  terosseous  trunk  opposite  the  tubercle  of  the  radius  in  the  front 
^Mfoui  of  the  forearm,  passes  to  the  posterior  part  above  thef  inter os- 
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seous  membrane,  givmg  oft  its  recurrent  artery  which  is  nearly 
as  large  as  the  trunk ;  it  then  appears  between  the  contiguous 
borders  of  the  supinator  brevis  and  extensor  ossis  metacarpi 
pollicis,  descends  between  the  superficial  and  deep  layers  of 
muscles,  decreasing  in  size,  to  near  the  wrist,  and  it  ends  by 
giving  some  branches  to  join  the  dorsal  branch  of  the  anterior 
interosseous  artery,  which  passes  backwards  below  the  interos- 
seous membrane,  and  others  to  anastomose  with  the  dorsal  car- 
pal branches  from  the  radial  and  ulnar  arteries.  In  its  course  it 
supplies  branches  to  the  two  layers  of  muscles  between  which  it  is 


situated*  ThepQskriorinieross0ousreeurreHiin^nehf  of  nearly  eqvm}  Recur- 
size  with  the  descending  part  of  the  artery  from  which  it  springs,  J* J^ch. 
is  given  off  before  the  artery  reaches  the  back  of  the  forearm,  per- 
forates some  of  the  fibres  of  tlie  supinator  brevis»  ascends  on  this 
muscle  beneath  the  anconeus,  and  divides  into  two  branches ; 
one  ascends  with  a  direction  outwards  to  the  articulation,  the 
other  continues  beneath  the  anconeus,  to  anastomose  with  the 
long  branch  of  the  superior  profunda,  which  descends  to  this 
muscle,  and  also  with  the  branches  which  run  along  the  inter- 
muscular septum. 

The  posterior  interosseous  nerve,  a  branch  of  the  musculo-  potte. 
spiral  in  front  of  the  outer  condyle  of  the  humerus,  and  whilst  J}°!^. 
this  nerve  is  covered  by  the  supinator  loogus  muscle,  descends  oueous 
on  the  anterior  surface  of  the  supinator  brevis,  perforates  its  ^^^' 
fibres  to  gain  the  back  of  the  forearm,  and  escapes  from  the  supi** 
nator  above  its  lower  border.   The  nerve  now  gives  off  numer* 
oils  branches  to  the  superficial  layer  of  muscles,  and  one  long 
branch,  in  direction  the  continuation  of  the  nerve,  descends  over 
the  extensor  ossis  metacarpi  and  primi  Internodii  pollicis  mu&» 
cles,  and  about  the  middle  of  the  forearm  passes  beneath  the  ex-* 
tensor  secundi  internodii  to  reach  the  interosseous  membrane,  at 
the  lower  part  of  which  it  gives  off  an  internal  branch  beneath 
the  extensor  secundi  internodii  to  supply  the  indicator.    Conti-' 
nuing  to  descend,  it  enters  the  sheath  in  the  annular  ligament 
for  the  extensor  digitorum,  and  beneath   the  tendons  of  this 
muscle,  and  on  the  back  of  the  carpus  it  is  enlarged,  and  divides 
into  many  branches  to  supply  the  ligaments  and  articulations  of  Branch, 
the  carpus.     Before  this  nerve  enters  the  supinator  brevis,  it  J**^ 
gives  a  branch  to  the  extensor  carpi  radialis  brevior,  the  ex^ur. 
tensor  longior  and  supinator  longus  muscles  receiving  separate 
branches  from  the  musculo-spiral,  and  it  supplies  filaments  to  the 
supinator  brevis  whilst  in  the  muscle :  on  the  back  of  the  fore<y 
arm  it  distributes  filaments  to  the  remaining  muscles  of  the  suh 
perficial  layer,  except  to  the  anconeus,  and  the  extensor  digitorum 
receives  the  most.    The  branches  to  the  deep  layer  are  from  the 
trunk  of  the  nerve  as  it  descends  in  contact  with  it. 

The  only  part  of  the  radial  artery  which  has  not  been  seen,  Radui 
connects  the  portion  in  the  forearm  with  its  division  in  the  palm,  b^^w^ 
It  U  of  short  extent,  and  commencing  at  the  lower  extremity  of  Jjj^*^"* 
tlie  radius,  winds  from  the  anterior  to  the  posterior  part  below 
t^ie.  end  of  the  bone ;  at  the  carpal  extremity  of  the  first  intern- 
osseous  space  it  enters  the  palm  of  the  hand  between  the  origins 
oi^  the  abductor  indicis,  and  divides  into  its  terminal  branclies 
fpr  the  supply  of  the  thumb,  radial  side  of  the  index  finger,  and 
the  branch  of  the  deep  arch.    It  is  placed,  at  first,  deeply  in  the 
holjow  below  the  extremity  of  the  radius,  is  beneath  the  ex- 
tensor ossis  metacarpi  and  primi  internodii  pollicis,  and  lies  on 
the^extf^rnal  lateral  ligament  of  the  wrist-joint ;  it  becomes  mcro 
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superficial  on  the  back  of  the  carpus,  aiid  immediately  before 
passing  through  the  muscle,  is  crossed  by  the  tendon  of  the  ex- 
tensor secundi  internodii  poHicis,  which  is  the  guide  to  the 
artery.  Some  filaments  of  the  dorsal  branch  of  the  radial  nerve 
and  some  cutaneous  veins  cross  this  part  of  the  vessel,  and  fila- 
ments of  the  musculo-cutaneous  surround  it,  being  continued  on 
it  from  the  front.  The  deep  veins  with  the  artery  are  continu- 
Branch.  Qug  ^ith  the  radial.    Numerous  but  small  branches  arise  from 

the  artery  in  this  part. 
Dorsal        The  dorsal  carpal  artert/  is  a  small  branch  which  leaves  the 
branch,  radial  as  it  lies  against  the  carpal  articulations,  and  beneath  the 
tendons  of  the  extensors  of  the  thumbs  it  passes  transversely  in<* 
wards  across  the  bones  of  tlie  carpus,  and  beneath  the  tendons 
of  the  extensors,  and  unites  with  the  dorsal  artery  from  the 
ulnar,  to  form  an  arch  from  which  branches  pass  upwards  to  ana- 
stomose with  the  dorsal  branch  of  the  anterior  interosseous,  and 
with  the  posterior  interosseous,  and  others  descend  to  the  inter* 
osseous  spaces. 
Meta-         The  metacarpal  branchy  which  is  interosseous  in  its  position, 
"'P*^-    and  varies  mucli  in  size,  runs  backward  on  the  carpus,  and  be- 
neath the  tendons,  to  reach  the  interval  between  the  second  and 
third  metacarpal  bones ;  it  then  continues  forwards  on  the  second 
interosseous  muscle,  as  far  as  the  cleft  of  the  fingers,  and  termi- 
nates by  joining  the  digital  branch  from  the  superficial  arch :  it 
gives  dorsal  superficial  arteries  to  the  index  and  middle  fingers. 
The  other  interosseous  or  metacarpal  arteries  for  the  two  last 
interosseous  spaces  are  small,  they  are  derived  from  the  carpal 
arch  of  arteries,  and  anastomose  with  the  posterior  perforatii^ 
branches.     The  ulnar  side  of  the  little  finger  is  supplied  by  the 
metacarpal  branch  of  the  ulnar  artery. 
?th^^        The  dorsal  arteries  of  the  thumbs  sometimes  double,  at  others 
Thumb,  united  at  their  origin,  arise  opposite  the  head  of  the  metacarpal 
bone,  they  are  very  small,  and  are  distributed  to  the  sides  of  the 
thumb. 
Dortai        The  dorsal  of  the  index  finger  is  another  small  branch  given 
ind«l     off  opposite  the  former,  it  runs  along  the  radial  side  of  the 
Finger,  ^^ck  of  this  finger,  to  which  it  is  distributed. 
porsNi        Clean  the  dorsal  surface  of  the  posterior  interossei  muscles^ 
o^^''    These  have  a  double  origin  from  the  sides  of  the  metacarpal 
Mu«cica.  bones,  between  which  they  are  placed.    The  fibres  descend  to  a 
tendon  in  the  centre,  which  becomes  firee  opposite  the  meta- 
carpo-phalangeal  articulation,  is  inserted  into  the  side  of  the 
metacarpal  phalanx,  and  sends  an  expansion  to  the  dorsum  of  the 
same.     This   surface  of  the  muscles  is  subcutaneous,  and  the 
posterior  part  of  each  is  perforated  by  the  posterior  perforating 
arteries  to  join  the  interosseous.     The  first  has  been  described 
as  a  separate  muscle,  with  the  name  of  abductor  indicis :  it  ia 
perforated  by  the  radial  artery. 
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Divide  the  supinator  brevis  by  a  vertical  incision,  to  see  its 
attachments. 

The  sheaths  of  the  annular  ligament  may  be  now  more  readily  Annular 
examined  by  dividing  them  over  the  different  tendons  that  pass  mcut 
through  it.    They  correspond  to  grooves  in  the  lower  part  of  the  J,"  w^g, 
posterior  aspect  of  the  radius  and  ulna :  thus  on  the  radius,  be-  »r  the 
ginning  at  its  outer  border,  is  the  groove  for  the  two  extensors  "*^'"'' 
of  the  thumb,  then  a  large  one  for  the  two  radial  extensors  of  the 
carpus^  next  a  small  deep  one  for  the  extensor  secundi  internodii ; 
to  the  ulnar  side  of  this  a  large  depression  for  the  extensor  of 
the  fingers  and  indicator,  and  on  the  inner  margin  another,  better 
seen  in  the  recent  bone,  for  the  extensor  of  the  little  finger.  The 
groove  in  the  back  of  the  ulna  is  for  the  extensor  carpi  ulnaris 
muscle. 
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Continue  the  dissection  of  the  upper  extremity,  with  the  ex-  nigsec 
amination  of  the  ligaments,  without  soaking  them  in  water, '^°°* 
unless  they  should  be  dry  ;  those  of  the  elbow  may  be  taken 
first.  To  expose  these,  take  away  the  brachialis  anticus  from 
the  front,  the  triceps  from  the  back,  also  the  muscles  arising 
from  the  outer  and  inner  condyles,  and  detach  the  supinator 
brevis  and  flexor  profundus  muscles  ;  remove  the  cellular  mem- 
brane. 

The  articulation  of  the  elbow  is  a  ginglymus  joint,  admitting  Eibow- 
only  of  extension  and  flexion,  and  into  it  enter  the  extremities ^^^"^ 
of  the  humerus,  radius,  and  ulna,  whose  articular  surfaces  are 
covered  with  cartilage,  and  maintained  in  contact  by  an  anterior, 
posterior,  external,  and  internal  ligament :  a  synovial  membrane 
18  reflected  over  the  whole. 

The  external  lateral  ligament  is  a  small  roundish  band,  easily  Ezter. 
removed  with  the  muscles  which  arise  from  the  outer  condyle  of  "eraP* 
the  humerus ;  it  is  pointed  above,  and  is  fixed  to  the  external  ^^^^- 
condyle  of  this  bone ;    but  its  fibres  spread  out  as  they   de- 
scend, and  join  below  the  orbicular  ligament  surrounding  the 
head  of  the  radius,  and  the  most  posterior  fibres  pass  backwards 
to  be  inserted  into  the  ridge  of  the  ulna,  to  which  the  supinator 
brevis  is  attached.    This  ligament  gives  origin  to  the  supinator 
brevis,  and  is  covered  by  the  muscles  which  arise  from  the  outer 
condyle. 

The  internal  lateral  ligament^  best  seen  by  slightly  bending  inter 
the  joint,  is  a  deltoid-shaped  process,  attached  above  to  the  "'^^' 
inner  condyle  or  epitrochlea  of  the  humerus  ;  the  fibres  descend, 
radiating,  to  be  inserted  by  an  anterior  portion,  the  strongest^ 
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into  the  inner  lip  of  the  coronoid  process,  and  by  a  posterior,  into 
the  inner  side  of  the  olecranon^  whilst  the  middle  fibres  join  a 
transverse  ligamentous  band,  stretched  from  the  olecranon  to 
the  coronoid  process  over  a  notch  in  their  angle  of  junction. 
Its  cutaneous  surface  is  covered  by  the  tendon  of  the  muscles 
arising  from  the  inner  tuberosity,  as  well  as  by  the  ulnar  nerve 
and  artery,  which  supply  branches  to  the  articulation. 
Anterior     'fhc  anterior  ligament  is  a  thin  membrane  placed  in  front  of 
meat,     the  joint,  and  connected,  on  the  sides,  with  the  lateral  Hga« 
ments ;  it  is  fixed,  above,  to  the  front  of  the  humerus  above  its 
articular  surface,  and  below,  to  the  anterior  part  of  the  coronoid 
process  and  to  the  orbicular  ligament.      The  superficial  fibres, 
oblique  downwards  and  outwards,  cross  the  deep,  which  are  ver- 
tical :  they  are  separated  also  by  intervals  containing  cellular 
membrane.     The  brachialis  anticus  lies  on  it. 
Po»te-         The  posterior  ligamenty  very  thin,  in  consequence  of  being 
""'*       covered  by  the  tendon  of  the  triceps  extensor,  is  also  best  seen 
by  flexing  the  elbow  ;  it  is  continuous  with  tlie  lateral  ligaments, 
this  union  being  best  seen  on  the  inner  side,  and  it  has  some 
transverse  fibres  which  are  stretched  across  the  fossa  on  the 
posterior  surface  of  the  humerus.     The  synovial  membrane  will 
be  seen  when  the  upper  articulation  of  the  radius  and  ulna  have 
been  dissected,  for  it  serves  to  line  their  contiguous  articular 
surfaces. 
Union        xhe  radius  is  united  to  the  ulna,  both  above  and  below,  by 
Radius   mcaos  of  ligaments ;  but  there  is  a  separate  articulation  and 
Ulna,     synovial  membrane  between  them  only  below,  since  the  liga- 
ments joining  the  bones  above  are  lined  by  the  synovial  mem- 
brane of  the  elbow :  the  shafls  of  the  bones  are  also  united  by 
an  interosseous  ligament.     The  upper  cup-shaped  articular  sur- 
face of  this  bone  enters  into  the  elbow-jointy  and  the  lower  into 
the  articulation  of  the  wrist. 
Upper        The  upper  radio-ulnar  articulation  results  from  the  reception 
uinVr^'  of  the  convex  head  of  the  radius  into  the  small  sigmoid  fossa  of 
iJtion"'  '''®  \x\ti2L^  in  which  it  is  kept  by  an  orbicular  ligament,  and  the 

articular  surfaces  are  covered  by  synovial  membrane, 
orbicu-  The  orbicular  or  annular  ligamenty  surrounding  the  head  of 
LiRa-  the  radius,  is  best  seen  by  making  a  transverse  incision  through 
the  anterior  ligament  of  the  elbow-joint,  between  the  extremities 
of  the  humerus  and  radius,  from  the  coronoid  process  in  front 
to  the  olecranon  behind.  It  is  a  strong,  flat,  fibrous  band,  about 
a  quarter  of  an  inch  wide,  and  forms,  with  the  small  sigmoid 
cavity  of  the  ulna,  a  circle,  in  which  the  head  of  the  radius  freely 
moves,  since  no  ligamentous  structure  is  inserted  into  the  boncy 
and  the  synovial  membrane  projects  between  it  and  the  liga- 
ment. It  is  attached,  in  front,  to  the  anterior  part  o^  the  sig- 
moid cavity,  and  behind,  to  its  posterior  margin,  and  to  a 
depression  on  the  ulna  below  the  cavity ;  its  fibres  arc  transverse, 
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and  the  posterior  atiacbment  is  wider  than  the  anterior,  llie 
lUpper  border  ia  united  to  the  anterior,  and  the  external  lateral 
ilgament ;  the  inferior,  free,  surrounds  the  neck  of  the  radius, 
from  which  it  is  separated  by  a  cnl-de-aac  of  tlie  synovial 
membrane*  The  ligament  is  covered  by  the  supinator  brevis, 
and  by  the  muscles  which  arise  by  a  common  tendon  from  the 
outer  condyle  o(  the  humerus. 

Open  the  articulation  of  the  elbow  by  carrying  the  incision  dimcc- 
transversely  inwaids  to  the   olecranon,  and   disarticulate  the'^^"' 
bones,  to  see  the  surfaces  which  enter  into  it. 

'  In  the  elbow-joint,  the  ulna  presents  its  large  articulating  or  Arttcu- 
sigmoid  cavity,  which  is  covered  with  cartilage,  except  on  the  r^f"'^' 
inner  side,  is  narrow  in  the  centre,  and  deprived  also  of  cartilage  ^1^^. 
at  this  part,  but  is  expanded  in  front  and  behind  by  means  of  joint. ' 
the  coronoid  and  olecranon  processes.  A  slightly  raised  line 
extends  from  the  front  to  tlie  back  of  the  cavity,  and  is  received 
into  the  hollow  of  the  pulley-like  surface  of  the  humerus.  The 
upper  extremity  of  the  radius  has  a  circular  depression  with  a 
raised  margin.  The  lower  end  of  the  humerus,  in  this  articula- 
tion, presents,  internally,  a  large  pulley-like  surface,  hollowed 
out  in  the  centre,  to  receive  the  eminence  in  the  articular  sur- 
face of  the  ulna,  and  it  is  limited  internally  and  externally  by 
prominent  lines ;  the  internal,  the  most  marked,  reaches  lowest, 
and  the  external  corresponds  to  the  interval  between  the  head 
of  the  radius  and  that  of  the  ulna.  On  the  outer  side  of  the 
bone  is  a  rounded  articular  surface,  covered  with  cartilage,  and 
placed  only  on  the  front ;  this  is  in  contact  with  the  head  of 
the  radius  only  in  flexion  of  the  articulation ;  for,  during  ex- 
tension, this  bone  does  not  touch  the  humerus;  a  slight  de- 
pression separates  this  articular  surface  from  the  line  which 
linriis  externally  the  pulley,  and  it  receives  the  margin  sur- 
rounding the  hollow  in  the  head  of  the  radius.  On  the  anterior 
surface,  above  the  pulley,  is  a  depression  to  receive  the  coronoid 
process  during  flexion,  and  on  the  posterior,  a  large  one  for  the 
olecranon  in  extension  of  the  forearm. 

The  synovial  membrane  covers  the  under  surface  of  the  an-  syno. 
terior  ligament,  passes  to  the  articular  surfaces  of  the  radius  and  Mm- 
ulna,  sends  a  process  into  the  small  sigmoid  cavity,  and  a  ctt/-  ^^''^"^' 
de-sac  between  the  head  of  the  radius  and  its  orbicular  liga- 
ment, then  lines  the  posterior  ligament,  and  so  reaches  the 
lower  extremity  of  the  humerus,  over  which  it  is  reflected. 

Cut  across  the  orbicular  ligament,  to  see  its  attachments  in  nmco 
front  of  the  small  sigmoid  cavity,  as  well  as  behind  it :  the  cavity  ^'^"' 
is  now  seen. 

The  interosseous  ligament  or  membrane^  situated  between  the  ^»^<^r- 
radius  and  ulna,  is  seen  by  removing  the  muscles  from  its  front  Liga. 
and  back.  It  is  a  thin  aponeurotic  septum  between  the  muscles  ™^"^' 
of  the  anterior  and  posterior  part  of  the  forearm,  and  is  attached 
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to  the  margins  of  the  radius  and  ulna,  which  look  towards  the 
space  across  which  it  is  placed ;  it  is  larger  in  the  middle  than  al 
the  extremities,  and  the  fibres  composing  it  are  directed  di^ 
liquely  upwards  and  outwards  from  the  ulna  to  the  radius ;  some 
fibres  on  the  posterior  surface  have  an  opposite  direction,  so  as 
to  cross  them.     The  membrane  is  fixed  above  to  the  radius,  to 
within  about  an  inch  of  the  tubercle,  but  to  the  ulna  rather 
higher,  so  that  an  aperture  is  lefl  above  it  to  allow  the  posterior 
interosseous  artery  to  reach  the  back  of  the  forearm;  below, 
it  reaches  to  the  extremities  of  the  bones.     About  two  inches 
above  the  lower  border  is  a  small  aperture,  near  the  radius,  for 
the  dorsal  branch  of  the  anterior  interosseous  artery ;  other  small 
foramina  for  vessels  are  found  in  it.     The  anterior  surface  is 
covered  by  the  flexor  profundus  digitorum  and  flexor  pollicis, 
with  the  anterior  interosseous  nerve  and  artery,  which  are  in 
contact  with  it ;  the  posterior  is  in  relation  with  the  supinator 
brevis,  the  three  extensors  of  the  thumb,  and  the  indicator 
muscle ;  the  interosseous  artery  and  nerve  do  not  touch  the 
membrane  above,  but  below,  the  nerve  reaches  it.    Above  the 
upper  attachment  of  the  ligament,  the  supinator  brevis  and  flexor 
profundus  are  close  to  each  other. 
Round        '^^^  round  ligament  is  a  ligamentous  fasciculus,  extended  ob* 
^i^     liquely  between  the  upper  extremities  of  the  radius  and  ulna 
above  the  interosseous  ligament ;  it  is  attached  to  the  front  of 
the  ulna  below  the  insertion  of  the  brachialis  anticus ;  its  fibres 
run  downwards  and  outwards  in  a  direction  opposite  to  those  of 
the  interosseous  ligament,  superficial  to  which  they  are  placed* 
and  are  fixed  to  the  radius  below  its  tubercle;  it  is  situated  be- 
neath the  flexor  sublimis,  and  divides  the  space  above  the  in- 
terosseous membrane  into  two  parts :  through  the  lower  of  these 
passes  the  posterior  interosseous  artery. 
Wriit-       Before  the  lower  radio-ulnar  articulation  can  be  seen,  dissect 
joint,     the  wrist-joint.     To  see  the  radio-carpal  arHeulaUon  remove  the 
tendons  and  annular  ligament  both  from  before  and  behind  it» 
clean  away  the  cellular  membrane  and  small  vessels  from  the 
surface  of  the  ligaments.    In  the  wrist-joint  the  lower  end  of 
the  radius  articulates  with  some  of  the  first  row  of  the  carpal 
bones,  but  the  ulna  is  entirely  shut  out  from  the  articulation  by 
means  of  a  piece  of  cartilage  which  intervenes  between  its  lower 
end  and  the  carpal  row,  and  enters  into  the  wrist-joint.     The 
surfaces  of  bone  are  kept  in  position  by  an  anterior,  posterior, 
internal,  and  external  ligament. 
Extcr.        The  external  lateral  ligament  is  a  short  and  small  band  wluch 
lilteni  extends  from  the  styloid  process  of  the  radius  to  the  upper  pert 
nient.     of  thc  scaphoid  bone,  external  to  its  articular  surface;  the  fibres 
diverge  from  each  other.     This  is  crossed  by  the  radial  artery, 
and  is  connected  to  the  anterior  and  posterior  ligaments, 
nfcf-  .     The  internal  lateral  ligament^  smaller  than  the  exlema),  but 
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longer  than  it,  is  attached,  above,  to  the  styloid  process  of  the 
ulna,  and  below,  to  the  rough  upper  part  of  the  cuneiform  bone, 
internal  to  its  articular  surface ;  and  some  of  the  anterior  fibres 
pass  forwards  to  the  pisiform  bone. 

The  anterior  ligament^  strong,  though  short,  is  fixed  to  the  Anterior 
lower  end  of  the  radius,  above  the  articular  surface  of  the  bone,  mem' 
and  some  fibres  come  from  the  lower  part  of  the  ulna ;  it  is 
inserted,  below,  into  the  front  of  the  first  row  of  carpal  bones, 
except  into  the  pisiform,  which  does  not  receive  any ;  it  is 
covered  by  the  flexor  tendons,  and  is  perforated  by  small  arteries 
from  the  carpal  arch. 

The  posterior  ligament^  like  the  anterior,  is  a  fibrous  expansion,  potte- 
with  oblique  fibres  directed  downwards  and  inwards;  it  is  at- '**''* 
iached,  above,  to  the  posterior  aspect  of  the  lower  ends  of  the 
radius  and  ulna,  and  below,  to  the  posterior  surface  of  the  same 
three  bones  of  the  carpal  row,  its  fibres  being  continuous  at  this 
insertion  with  the  posterior  ligament  between  the  two  rows  of 
the  bones.  The  extensor  tendons,  the  posterior  carpal  arch 
of  arteries,  and  the  posterior  interosseous  nerve  lie  on  this  liga- 
ment. 

Open  the  articulation  by  a  transverse  incision  across  the  pos-  Articu. 
terior  ligament  near  the  carpal  bones.  The  three  first  bones  of  [aea?^^ 
the  carpal  row  are  united  together  by  ligaments,  and  form  an 
oval,  convex  or  condyloid  portion,  which  is  received  into  the 
hollow  iibbve.  The  surfaces  in  the  articulation  are  covered 
with  cartilage,  which  extends  further  on  their  posterior  than 
anterior  part ;  the  scaphoid  and  semilunar  bones  touch,  above, 
the  lower  end  of  the  radius,  but  the  cuneiform,  which  presents 
a  very  small  articular  surface,  is  in  contact  only  with  the  inter- 
articular  cartilage  which  excludes  the  ulna  from  the  wrist-joint. 
The  lower  end  of  the  radius,  and  the  inter- articular  fihro-car- 
dlage  below  the  end  of  the  ulna,  are  united  together  to  form  an 
arch,  into  which  the  convexity  of  the  carpal  row  projects.  The 
articular  surface  of  the  radius  is  covered  with  cartilage,  and 
marked  in  the  centre  by  a  prominent  line  that  divides  it  into 
an  external  triangular  surface,  which  the  scaphoid  bone  touches, 
and  an  internal  square  one,  which  corresponds  to  the  semilunar 
bone.  The  inter-articular  cartilage  is  placed  over  the  cuneiform 
bone. 

The  synovia!  membrane  covers  the  articular  surfaces  of  the  s;nG^>«t 
radius  and  inter-articular  fibro-cartilage,  and  is  reflected  along  the  branc. 
anterior  and  posterior  ligaments  to  the  bones  of  the  carpus. 
Sometimes^  this  membrane  joins  that  in  the  lower  radio-ulnar 
articulation  by  means  of  an  aperture  through  the  inter-articular 
cartilage ;  and  at  others,  the  synovial  membrane  investing  the 
bones  of  the  carpus,  which  sands  prolongations  up  to  it  between 
the  bones  of  the  first  row. 

The  lower  radio-^idnar  articulation  is  formed  by  the  convex  Lwcr 
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Rn'io.    head  of  tlie  lower  part  of  the  ulna  being  received  into  a  con- 
Arit'u.  cavity  on  the  radius :  which  is  an  arrangement  the  opposite  to 
Kvio:..    that  above  ;  since  in  the  upper  articulation,  the  convex  head  of 
the  radius  is  received  into  a  concavity  of  the  ulna.     The  chief 
means  of  union  between  the  bones  is  a  process  of  fibro-cartilage ; 
and  a  kind  of  capsule^  consisting  of  scattered  fibres,  surrounds 
the  extremity  of  the  ulna,  it  is  looser  and  larger  in  front  than 
behind:  the  synovial  membrane  is  very  loose. 
Tri  Ml-        The  triangular  or  inter~artic^ir  fibro-cartilage  of  this  articu* 
'^"  '^'^"     lation  will  be  seen  by  taking  away  the  capsule,  by  detaching  the 
radius  and  ulna  from  the  first  row  of  the  carpal  bones,  and  by 
removing  the  articular  end  of  the  ulna,  so  as  to  leave  untouched 
the  styloid  process  of  this  bone.     It  attaches  the  radius  to  the 
ulna,  and  is  placed  transversely  beneath  the  lower  extremity  of 
the  last ;  it  is  triangular  in  shape,  its  base  is  fixed  to  the  ridge 
which  separates  the  carpal  from  the  ulnar  articulating  surface  of 
the  radius,  and  its  apex  to  the  depression  at  the  root  of  the 
styloid  process  of  the  ulna ;  it  is  thicker  at  its  margins  and  apex 
than  at  its  centre  or  base.     The  anterior  border  is  more  closely 
united  to  the  anterior  ligament  of  the  wrist,  than  the  posterior  is 
to  its  ligament.     The  upper  surface  is  in  contact  with  the  ulna, 
which  it  separates  from  the  wrist-joint,  and  is  covered  by  the 
synovial  membrane  of  the  radio-ulnar  articulation ;  the  lower 
forms  part  of  the  wrist-joint,  is  opposite  to  the  cuneiform  bone, 
and  is  covered  by  the  synovial  membrane  of  the  wrist.     Occa- 
sionally, this  cartilage  is  perforated  by  an  aperture  near  the  ra- 
dius through  which  the  synovial  membranes  communicate. 
s>r.  .:.ii      The  synovial  membrane^  called  sacciformis  from  its  looseness, 
l}:'^^^     covers  the  upper  surface  of  the  inter-articular  cartilage,  and  the 
lower  part  of  the  ulna  in  contact  with  it,  and  is  then  reflected  up 
between  the  articular  surfaces  of  the  radius  and  ulna,  covering 
them,  and  the  capsule  of  the  articulation. 
Aiiini.       The  carpal  bones  are  articulated  together  by  surfaces  covered 
with  cartilage,  and  by  dorsal,  palmar,  and  interosseous  ligaments 
which  join  them  into  two  separate  rows ;  and  these,  again^  have 
an  anterior,  posterior,  internal,  and  external  ligament  to  unite 
them.    One  synovial  membrane  serves  for  the  investment  of  the 
articular  surfaces  of  all  the  carpal  bones,  except  those  between 
the  cuneiform  and  pisiform  bones.     To  see  the  ligaments,  clean 
carefully  their  surface. 
Fir^t  The  carpal  bones  of  tlte  first  rota  are  united  together  by  a 

i>or*ai  ^^''^^  transverse  band  from  the  scaphoid  to  the  semilunar,  and 
htit.u.  by  another  from  the  semilunar  to  the  cuneiform  bone  ;  the  same 
Inter  "^  are  found  on  the  palmar  surface.  An  interosseous  ligament  is 
oh.eiu  placed  between  the  scaphoid  and  semilunar,  and  between  the 
i.u'iX  semilunar  and  cuneiform  bones.  The  pisiform  bone  has  a  sepa- 
r.i.form  rate  capsule  attaching  it  to  the  articular  surface  in  front  of  the 
nc>itv>r.)i  cuneiform,  and  a  distinct  synovial  membrane  is  placed  between 

Banes. 


1  it;  >n  of 
ti)C  I'r.r- 


DISSECTION   OF   THE    UPPER    EXTREMITY.  437 

the  bones ;  two  ligaments,  in  addition,  connect  the  pisiform  bone ; 
one  small  one  passes  to  the  process  of  the  unciform,  and 
another  larger  one  forwards  to  the  head  of  the  metacarpal  bone 
of  the  little  finger. 

The  bones  ^  the  second  row  are  connected  together  in  the  ihcse. 
same  way  as  those  of  the  first,  a  band  being  found  between  the  '^'^^ 
OS  trapezium  and  trapezoides,  between  the  os  trapezoides  and 
magnum,  and  between  the  os  magnum  and  unciforme,  both  on  Dnrs^i. 
the  dorsal  and  palmar  surface ;  tiie  dorsal  bands  are  stronger  paimar. 
than  the  palmar.     An  interosseous  ligament  is  also  found  be-  T>iier. 
tween  the  os  magnum  and  unciforme,  and  between  the  magnum  ^^^°^*' 
and  trapezoides. 

The  two  rows  of  carpal  bones  are  connected  together  by  an  one 
anterior  ligament^  which  is  formed  by  some  irregularly  radiating  [^e  ^° 
fibres,  and  is  attached,  above,  to  the  three  first  bones  of  the  'JJJ'J'^^j 
upper,  and  below,  to  the  palmar  surface  of  the  second  row.  uga- 
The/N»<ertor,  loose  and  strong,  is  more  like  a  separate  ligament,  p^JI^ 
but  die  greater  number  of  its  fibres  are  transverse ;  it  is  fixed,  rior. 
above,  to  the  posterior  surface  oi  the  three  first  bones  of  the 
tipper,  and  descends  to  the  second  row,  into  which  it  is  inserted. 
The  lateral  ligaments  consist   of  an  external,  the  strongest,  Lateral. 
attached  between  the  trapezium  and  the  scaphoid  bone,  and  an 
internal  between  the  cuneiform  and  unciform  bones.     Divide  Articu- 
the  external  and  internal  lateral,  as  well  as  the  posterior  ligament  races?'' 
between  the  two,  and  the  first  row  of  bones  is  seen  to  form 
an  arch  into  which  the  convexity  of  the  second  is  received  ;  of 
the  bones  of  the  second  row,  tl)e  os  magnum  and  unciforme  are 
the  most  prominent,  and  give  rise  to  a  condyloid  projection 
which  is  received  into  the  arch  of  the  three  bones  of  the  first 
row ;  external  to  the  os  magnum  is  a  fiat  surface  formed  by  the 
trapezium  and  trapezoides,  much  below  the  level  of  the  other,  for 
articulation  with  the  scaphoid  bone.      The  synovicd  membrane  svnoYUi 
for  this  articulation  lines  the  surfaces  of  the  bones,  sends  two  frane* 
prolongations  upwards  between  the  three  bones  of  the  first  row, 
the  pisiform  having  a  separate  one,  and  three  prolongations 
downwards  between  the  four  bones  of  the  second  row :  the  pro- 
cesses downwards  extend  horizontally  between  these  and  the 
metacarpal  bones  of  the  four  fingers.  The  thumb  has  a  separate 
synovial  membrane. 

The  metacarpal  bones  are  united  at  their  posterior  or  carpal  Meta. 
extremities  by  dorsal,  palmar,  and  interosseous  ligaments,  and  ^JJ^  ^^ 
at  their  anterior,  by  a  transverse  ligament.     The  dorsal  aiu/ each^ 
palmar  ligaments  are  short  fasciculi  of  fibres,  which  pass  from  Doreai 
the  head  of  one  bone  to  that  next  it :  they  are  three  in  number,  "jIU}^,^ 
tx>th  above  and  beneatli,  to  connect  the  metacarpal  bones  of  the  Uga. 
four  fingers;    the  palmar  ligaments  are  the  strongest.     The™*'""' 
interosseous  ligaments  are  short,  strong  fibrous  processes,  situated  inter. 
between  the  four  inner  bones,  and  attached  to  the  rough  portions  *^»«»"»- 

F  p  3 


438  DISSECTION   OF    THE   UPPER   EXTREMITY. 

below  the  articular  surfaces :  they  are  very  strong.     The  sur- 
faces of  the  metacarpal   bones  in  contact  are  covered  with 
cartilage,  and  are  invested  by  prolongations  from  the  synovial 
Tnns.    membrane  of  the  carpo-mctacarpal  articulation.    The  transverse 
\ctie.     metacarpal  ligament  connects  together  the  digital  extremities  of 
the  four  inner  metacarpal  bones ;  it  consists  of  small  ligamentous 
bundles,  which  pass  from  one  me tacarpo -phalangeal  articulation 
to  the  next :  it  has  been  dissected  with  the  hand. 
Meta.         The  metacarpal  bones  of  the  four  fingers  are  articulated  to 
t^o  uTc     ^^^  ^^^^  '^^  ^^  carpal  bones,  by  dorsal  and  palmar  ligaments ; 
Carpal    and  the  first  has  a  separate  capsule  and  synovial  membrane. 
Dorsal    The  dorsol  ligaments,  stronger  than  the  palmar,  are  longitudinal 
Baud4.    bands  which  extend  between  the  bones.     The  metacarpal  bone 
of  the  index  finger  has  one  band  from  the  os  trapezium,  and 
another  from  the  os  trapezoides ;  that  of  the  middle  finger,  one 
from  the  os  magnum  and  a  second  from  the  os  trapezoides ;  that 
of  the  ring,  one  from  the  os  magnum  and  another  from  the  os 
unciforme ;  and  the  head  of  the  metacarpal  bone  of  the  little 
Palmar,  fiugcr  has  but  One  from  the  os  unciforme.   The  palmar  ligamaUs 
are  weaker  than  the  dorsal ;  the  index  finger  has  none,  since  the 
tendon  of  the  flexor  radialis  supplies  its  place ;  the  metacarpal 
bone  of  the  middle  finger  has  one  from  the  os  magnum,  and 
from  the  unciform  bone,  besides  a  lateral  ligament  connecting  it 
to  the  OS  magnum ;  that  of  the  ring  finger  has  one  from  the 
unciform  bone,  and  the  place  of  that  to  the  little  finger  is  sup- 
Firtt      phcd  by  the  ligament  from  the  pisiform  bone.     The  Jirsi  meta^* 
Meu-     carpal  bone,  or  that  of  the  thumj;»^  has  a  separate  orbicular  Hga-* 
^*'^*      ment  surrounding  the  articular  surfaces  of  it  and  the  trapezium; 
ia?'°'    it  IS  thicker  behind  than  before,  and  is  strengthened  by  the 
tendon  of  the  extensor  ossis  metacarpi  pollicis;  die  radial  artery 
is  in  contact  with  this  articulation,  as  it  enters  the  palm  of  the 
^i^^O'     hand.     A  separate  synovial  membrane  is   found  between  the 
bones.      Open  the  articulation   between  the   metacarpus  and 
Articu.  carpus,  to  see  the  line  formed  by  the  articulating  surfaces  of  the 
fVce^^'  bones.   The  fiflh  and  fourth  metacarpal  bones  are  nearly  straight^ 
and  articulate  with  the  unciform  bone ;  the  third  projects  farther 
back  in  a  direction  upwards  and  outwards,  and  articulates  with 
the  surface  of  the  os  magnum  inclined  in  the  same  direction; 
the  second  reaches  to  the  same  height  as  the  tip  of  the  thirds 
and  therefore  its  line  of  articulation  across  the  hand  is  posterior 
to  the  others ;  it  presents  a  V-shaped  surface,  into  the  hollow  of 
which  projects  the  prominence  of  the  os  trapezoides,  while  the 
angular  projections  reach  the  os  trapezium  externally,  and  the 
08  magnum  internally.    The  articulation  of  the  thumb  is  oval 
transversely,  and  in  front  of  that  of  the  index  finger.     The 
s;uu.     synovial  membrane  has  been  already  seen;  by  separating  the 
Mem.    heads  of  the  metacarpal  bones,  tlicir  interosseous  ligaments  may 
brane.     be  observed. 
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Separate  the  carpal  bones,  to  examine  Uie  attachments  of  the  inter. 
interosseous  lisaments  before  spoken  of  as  existing  between  l!^."' 
them.    Those  m  the  first  row  of  carpal  bones,  two  in  number,  ^^^ 
are  very  thin,  and  one  is  situated  between  the  os  semilunare  c«n«i 
and  scaphoides,  and  one  between  the  os  semilunare  and  cunei* 
ibrme ;  they  are  seen  between  the  upper  parts  of  the  bones,  and 
extend  up  to  the  surfaces  entering  into  the  wrist-joint :   those 
between  the  bones  of  the  second  row  are  much  stronger ;  on^ 
is  placed  on  each  side  of  the  os  magnum,  uniting  this  bone  to 
the  trapezoides  on  the  one  hand,  and  to  the  unciform  on  the 
other ;  the  ligament  between  the  00  magnum  and  unciforme  b 
the  strongest. 

In  the  articulations  between  the  metacarpal  bones  and  the  Meu.  * 
phalanges,  the  head  of  the  metacarpal  bone  is  convex,  rounded,  ^^hS 
the  articular  surface  being  wider  on  the  palmar  than  dorsal  Pb«. 
surface,  and  is  received  into  a  shallow  oval  cavity  of  the  phalanx ;  *°'^' 
the  bones  are  provided  with  an  internal  and  external  laterals 
and  an  inferior  ligament.    The  extensor  tendon  sends  down  an 
expansion  on  each  side ;  but  the  chief  means  of  maintaining 
these  articular  surfaces  in  contact  are  the  tendons  which  are 
placed  above  and  below  them.     One  of  them  may  be  opened  to 
see  the  articular  surfaces,  and  the  ligaments  can  be  dissected  on 
another.   The  lateral  liganienis  are  two,  an  internal  and  external,  Lateral 
and  to  see  them  the  tendinous  expansion  on  each  side  of  the  ^oiV. 
articulation  must  be  removed ;  they  are  attached  behind  to  the 
tubercles  on  the  sides  of  the  metacarpal  bones;  the  fibres  pass 
downwards  and  forwards,  diverging,  to  be  inserted  into  the  sides 
of  the  phalanges,  and  of  the  inferior  ligament :  these  ligaments 
may  be  considered  only  a  part  of  a  general  capsule  thickened  at 
the  sides  and  below.    The  hrferior  ligament  is  a  longitudinal  thick  inferior, 
band,  almost  cartilaginous,  which  is  fixed  firmly  to  the  phalanx 
in  front  of  its  articular  surface,  but  loosely  to  the  metacarpal 
bone  behind  its  head :  to  its  sides  are  attached  the  lateral  liga- 
ments.    Its  palmar  surface  is  hollowed  by  the  flexor  tendon^ 
and  is  united  to  the  transverse  metacarpal  ligament ;  its  articular, 
is  concave  to  receive  the  head  of  the  bone  during  extension  of 
the  finger,  and  it  is  stronger  near  the  phalanx  than  near  the 
metacarpal  bone.     A  synovial  membrane  invests  tlie  articular  srnoviai 
surfaces,  and  projects,  above,  between  the  bones,  the  liga-^mle! 
ntentous  fibres  being  very  thin  and  scattered  at  this  part.    The 
tendon  of  the  extensor  serves  as  a  superior  ligament.     In  the  tn  the 
articulation  between  the  metacarpal  bone  of  the  thumb  and  its  "^^^^ 
phalanx,  two  sesamoid  bones  are  found  connected  to  the  car* 
tili^inous  inferior  ligament;   and  to  these  are  attached  the 
greater  nnmber  of  the  fibres  of  the  lateral  ligaments. 

■  In  the  orHoulaHon  of  the  phakmffea  the  distal  extremity  of  the  fjnion  or 
one  phalanx  is  marked  by  a  pulley-like  depression,  as  in  theiJlJJ'^** 
loB'er  end  of  the  humerus,  which  is  prolonged  farthest  on  tlie 
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palmar  aspect  of  the  bone,  is  received  into  a  transversely  hol- 
lowed fossa  of  the  other  phalanx,  separated  into  two  portions  bj 
a  crest  that  fits  into  the  central  excavation  on  the  opposite  arti- 
cular surface.     Open  one  of  the  articulations  to  see  this.     The 
lateral  lateral  ligaments  are  attached  to  the  sides  of  the  distal  extremity 
menu,    of  the  phalanx,  and  are  inserted  below,  as  in  the  metacarpo-pha- 
langeal  articulations,  to  an  inferior  ligament.     The  inferior  liga" 
Inferior,  ment  has  the  same  mode  of  attachment  to  the  extremities  of 
the  hones,  but  is  not  so  strong  or  marked,  as  in  the  metacarpo- 
phalangeal articulations,  and  there  are  no  transverse  ligaments 
Synovial  United  to  it.   A  synovial  membrane  is  present  between  the  bones, 
branc.     and  has  the  same  arrangement  as  in  the  metacarpo-phalangeal 
articulation. 

The  articulation  of  the  ungual  with  the  second  phalanx  is 
the  same  as  in  the  preceding,  both  in  the  number  and  dispo- 
sition of  its  ligaments;  but  they  are  much  less  strongly  marked, 
and  the  lateral  ligaments  are  nearly  straight.  In  the  thumb 
there  is  but  one  phalangeal  articulation,  since  there  are  but  two 
phalanges. 


.TABLE  OF  XHE  ARTERIES  OF  THE  UPPER  EXTHEMlTif  AND  THORAX. 


s 

e 
1^ 


V 


i 

< 


Right  co- 
ronary 

left  com* 
n«rj 


1.  AxiUary 


brachio* 
cephalic 


Right  tub- 
clavian  * 
eontmmed 
mtkfarm 


Superior  thoracic 

acromial  thoracic  <• 

long  thoracic 
alar  thoracic 

subKatiolar 

anterior  circumflex 
posterior  circumflex. 

To  coracobracbialis 


C  Muscular 
{.inferior  acromial. 


'Donal  artery 


'  muicular 
thoracic. 


rlnn-ii-sca. 
\     puiar 
I  descending. 


SL  brachial 


superior  profVinda 

nutritious 
inferior  profunda 


r  Muscular  to  triceps 
]  to  the  anconeus 
lanastomotic. 

r  Muscular  to  triceps 
X  anastomotic 


a  radial  . 


anastomotic 
muscular. 

'Recurrent 

muscular 
superficialis  vohe 
posterior  carpal 
anterior  earplal 
metacarpal 
dorsal  of  the  thumb 
dorsal  of  the  index 
princepe  pollicis 
radialts  iodicis 

deep  aich 

Anterior  recurrent 
posterior  recurrent 


f  To  brachialis  anticus 
t  &ot<>inotic. 


4b  ulnar 


right  ca- 
rotid 


[ 


Recurrent 
perforating 
interosseous 
communicating. 


Anterior 


Interosseous 

muscular 

dorsal  of  the  hand, 
or  metacarpal 

anterior  carpal 
•uperfldal  arch    • 


posterior 

/-Dorsal  carpal 
]  metacarpal  or 
I    interosseous. 


r  Nutritious 
-4  muscular 
lanastimotic. 

(-Recurrent 
•  \  muscular 
lanaitomotic. 


Communicating 
four  digital  branches 
cutaneous 
muscular. 


Seen  In  the  neck. 


left  ca- 
rotid 

leftsub- 
claTian 

bronchial 

oesopha- 
geal 

intercos- 
Ulor 

Ircrtebro. 
eosUl 


Seen  in  the  neck. 


r  Superior 
X  inferior. 


Anterior 
or  inter, 
costal 


potteftor 


rMi^scular 
k  cutaneous 
Lanastomotic. 


Pnlmo.    1 

nary 
-UTtery 

fVomthe 

right 


Spinal     .[T^ 

intcnial 
dorsal 

external 
dorsal 


To  the  bodies  of  the  TertebrsB 
the  spinal  cord. 

C  Muscular 

X  cutaneous  In  the  eight  upper. 

(Muscular 
cutaneous  In  the  four  lower. 


Right  pulmonary 
left  pulmonary 
ductus  arteriosus. 


•  The  branches  of  this  artery  will  be  found  In  tlie  Table  of  the  Head  and  Neck. 
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TABLE  OF  THE  VEINS  OF  THE  UPPER  EXTREMITY  AND  THORAX. 


rBrachlo. 
cepbalic 


i 

i 

C  i 

"a 

I 

> 


t 


jugSur    }  Seen  in  the  neck 


subclaTian* 
continued 
in  ike  arm 


1.  Axillary  ' 


2.  brachial 


3.  radial 


4.  ulnar 


Cephalic 


baailic 


superior  thoracic 
acromial  Uioracic 
long  thoracic 
alar  thoracic 

•ubscapular    - 

posterior  circumflex 
anterior  circumflex. 

|-Superior  proAinda 
nutritious 
inferior  profiioda 
anastomotic 
muscular 
.basilic  (soflief/mrf). 


Deep  arch     - 

radialls  indicis 

magna  pollicis 

dorsal  of  index  fin- 
ger 

dorsal  of  thumb 

metacarpal 

cariMl 

superflcialis  volse 

communicating  to 
cutaneous  rMttal 

muscular 

.recurrent. 


r  Cephalic     of     the 

thumb  from   the 

dorsal  arch 
cutaneous       radial 

veins 
median  cephalic 
cutaneous    of    the 

arm. 

Salratella  of  thedor. 

sal  arch 
anterior  ulnar 
posterior  ulnar 
median  basilic  and 
median  tcIo. 


{Thoracic  branches 
dorsal  branch       .  I 


puter. 


{Recurrent 
interosseous 
perforating. 


Superficial  arch    • 

metacarpal 
carpal 
communicating    to 

ulnar  cutaneous 
muscular 


interosseous 


posterior  reeurrenl 
anterior  recurrent. 


r  Communicating 
\  the  deep  arch 
IdigiUL 


to 


Anterior 


posterior 


rNatriUoBS 
\  muscular. 

{Reeuncsit 
muacttlar 
cBipal. 


^  •  The  veins  that  accompany  the  branches  of  the  sobclavian  artery,  found  in  thcie  diasoetfoni* 
the  same  as  the  arteries^  and  will  be  seen  in  the  taUe  of  veins  of  the  bead  and  neck« 
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8 

« 

c 
C 
o 

I 


u 
o 

SL 

3 

CO 


axygof 


Bnnch  flrom  a 
lumbar  vein, 
or  the  inferior 

CATA 


eight  inrcrior 
intercoatal  or 
Tertebro.co«- 
Ul  of  the 
right  side ; 
which  hare 


Anterior  or 
Intereot- 
tal 


poftcrior 


Muceular 
cutaneous 
anastomotic 

branches  with  in- 
,    tcmal  mammary. 

Dorsal  branch 


.intra.spinal 


■mallaiygos  • 


Branch  to  renal 
Tein  (oceaiicn' 
aUy) 

four  or  five  infe- 
rior intercostal 
or  Tertebro-cos- 
tal  of  left  aide. 


left  superior  in-  fThree  or  four  left 
tercostal  J     upper  vertebro- 

I     costal 

right     superior  [left  bronchial, 
intercostal 
{jnmetimn) 

right  bronchial 
cetophageal 
imeolastinul. 


right     Internal  1 

thyroid  J 

right    superior 
phrenic 

thymic 

mediastinal 

pericardiac. 

Inferior  cara 

pulmonary  -  Two  for  each  side. 

[coronary     •  Single. 


(Muscular 
cutaneous 
communicating 
with  dorsli-spinat. 

Veins  flrom  theooid 
anterior   longitudU 

nal  plexus 
transvene 
veins  of  the  vnte- 

bne 
posterior  spiaal 

plexus 
posterior  transverse 
branches  to  dorsU 

spinaL 
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SPINAL  NERVES  OF  THE  THORAX  AND  UPPER  EXTREMITY. 

r  Muscular 
'  Intercostal  \  middle  intercostal  cutaneous 
lanterior  intercostal  cutaneous. 

f-Branches  1 
above  the  r  These  are  dissected  in  the  neck. 


Anterior 
branch^ 
es  are 


o 


.8 


1 

a 

I 


The  first  in. 
tercMtal 
unites 
with    the 
four    last 
cervical 
in        the 
Brachiai. 

PLEXIW, 

which 
.   gives  off 


subscapular 


nerve 


branches 
below  the 
clavicle 


external  cuUneoos 


C  Superior  ' 

t  inferior.  « 

nerve  to  latissimus 

nerve  to  teres  nujor 

{Cutaneous 
to  the  teres  minor 
muscular  to  deltoid. 

{Small  cutaneous 
anterior  cutaneous 
posterior  cutaneous. 

To  the  coraco-lirachialis 
to  the  biceps 
to  brachiaus  anticua 
cutaneous  external 
cutaneous  internal 
.articular  to  the  carpus. 

To  pronator  teres  i 
aiticuUr  to  the  elbow 
to  muscles  of  forearm  ex- 
cept flexor  ulnaiis  and 
proftindus 
anterior  interosseous 
cutaneous  palmar 
to  muaeles  of  the  thumb 
,five  dif  ital  branches. 

Articular  to  the  elbow 
to  the  flexor  cann  ulnaris 
to  flexor  proftindus 
cutaneous  branch  and  to 

the  ulnar  artery 
dorsal  cutaneous  of  the 

band 


ulnar 


muiculo-qiiFal    • 


si^erficial  pabnar 

deeppabnar 

Internal  cutaneana 
to  Inner  head  of  trieepa 
to  the  middle 
to  outer  and  anconeus 
external  cutaneous 
to  supinator  and  c 
radialis  longior 


posterior  InteroMeoot 


fCommu^ 
eating 
two  digital 


rT»c 

radialis 

brerlor 

supinator 

beevis 
museulaf 


radial 


Kterior 
nches 


Internal  f  Muscular 
dorsal  I  cutaneous  in  the  eight  upper. 

external  €  Muscular 
dorsal  I  cutaneous  in  the  four  lower. 


Cutaneous 
filaments  * 

to  the  thumb 
and  two 
first     fin- 


l 


•  Branch  given  offabovethecUyicle7g^^,CSupra.spinal 
and  dlstiibutcd  below  in  the  arm  -i  wipra-scapuiar  ^  init|t<p,Dal. 
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THR  CAMOTT  OF 

enlarged  by  the 

IntercostalM  externi  (Mken  tke 

^ippeT  riht  are  fixed) 
Leratores  cottarum 
Serrati  pasUci  su|>erioret 
Scaleni   «ntict  et  pMtici,  and 

descent  of  the  diaphragm. 

auitted  hy  the 

PectoraJet 
Serrati  majores 
I^tiscimi 

Bubclarii  {when  the  amu  are 
fixed). 

and  by  the 

Cerricalet  a$cendentea 
Stemo-mai toidei  {when  the  head 
and  nech  are  fixed). 


TVOMX  18 

dhninUhed  by  tke 

IntercoaUlet  intemi  {when  the 

lower  ribs  are  fixed) 
Serrati  povtici  inferioret 
Triangulares  ttemi,  and  aacent 

of  the  diaphragm. 

ai$uledb§the 
Recti  7 

Obliqul  {-  abdomioia. 

Transrersales  3 

and  by  the 

guadrati  lumborum 
icro>IumtMle« 
Longiasimi  dortL  ■ 


THE  SCAPULA  IS  MOVED 


upwarde  by 

Trapeaiua 
Levator  icapulae 
Bhomtx>idef. 


forwardtby 

Part  of  deltoid 
Part    of    pectoralia 
major. 

asHsied,  in  same  dr- 
cumttances,  by 

Biceps 
Corac<^bracblaIls. 


downwards  by 

Lower  part  of  tnu 

pezius 
Latlssiinus  dorsi 
Pectoralii  minor. 


forwards  by 

Pectoralii  minor 
Scrratui  magnus. 


THE  BUHBBUS  18  MOfBD 

backwards  by  inwards  by 


Part  of  deltoid 
Teres  major 
Teres  minor 
Long  head  of  triceps 
Latisaimua  dorsi. 


Part    of    pectoralis 

major 
Latissimus  dorsi. 


forwardtby 

Biceps 

Bracnialis  anticus 
Pronator  teres. 

assisted  by 

Flexor  carpi  radialis 
Flexor  sublimla 
Flexor  ulnaris 
Supinator  longut. 


forwards  by 

Flexor  carpi  radialis 
Palmaris  longus 
Flexor  sublimis 
Flexor  carpi  ulnaris 
Flexor  pronindui 
Flexor    longus  pol- 
licis. 


THE  FOREARM  IS  MOVED 

backwards  by 

Triceps 
Anconeus 


backwards  by 

Part  of  trapezius 
Rbomboidei 
Latissimus  dorsL 


rotated  inwards  by 
Subscapularis. 

assisted,  oceasionalkf, 

Pectoralia  mi^or 
I«atiulmus  and  teres 
major. 

outwards  by 

Supra-spinatU8 
Inna-spinatua 
Teres  minor.    . 


rotated  inwards  by'ii 

Pronator  teres 
Flexor  carpi  radialis 
Palmaris  longus 
Flexor  sublimis 
Pronator  quadratus. 

outwards  by 

Biceps 

8uirinator;.breris 

Extensor  secundl  internodiL 


THE  CARPUS  IS  MOVED 


backwards  by 

Extensor  carpi  radi- 
alis longior 

Extensor  carpi  radi- 
alis brevior 

Extensor  secundi  in- 
temodil 

Indicator 

Extensor  communis 
digitorum 

Extensor  proprius 
pollicts. 


omhsardtby 

Flexor  carpi  radialis 

Extensor  carpi  radi- 
alls  longior 

Extensor  carpi  radi- 
alis brevior 

Extensor  ossis  meta- 
carpi 

Extensor  prlmi  In- 
ternodii. 


tftUMirA  by 

Flexor  sublimis 
Flexor  carpi  ulnaris 
Flexor  proAindus 
Extensor  communis 

digitorum 
Extensor  minimi  di- 

giti 
Extensor    carpi    uU 

naris. 


•  The  poitioD  of  this  table  beginning  *'  The  scapula  is  mored,**  is  copied  from  Quain's  Elementa  of 
Anatomy. 
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TABLE  OF  THE  HUSCLES»  ftc.  eoniinmed. 


•raS  THUMB  18  MOTBD 


iHwardt  and  /or- 
warda  acrou  the 
palm  by 

Opponens  polIicU 
Flexor  brevis 
Flexor  longut. 


forwards  or  flexed  bff 

Flexor  lublimii 

Flexor  prof\indu» 

LumbricAlcs 

]nter-os<ei 

Flexor  brerii  digiti 
minimi 

Abductor  digiti  mi- 
nimi. 


outwardi  and  back' 
wardtbjf 

Extensor  oMis  meta- 

carpi  pollici* 
Extensor  priroi  inter- 

nodii 
Extcnaor  lecundi  in- 

teniodii  poUicia. 


tqnoards  and  for-' 
wardt  a»ajf  from 
ike  other  JiRgeri  by 

Abductor/assisted  by 

part  of  the 
Tlexor  breTis. 


THB  FIKGBRS  ABB  MOVID 


backwards     or    ex- 
tended by 

Extcnior  communis 
Extensor  minimi  di- 
giti 
Indicator. 


outwards   to  radial 
;  border  by 

Abductor  indicis 
Adductor  digiti  mi- 
nimi 
Inter-ocsei. 


badtwardi    and   in- 
wards  to  the  other 
fingers  by 

Addvctor 
Extensor  primi   in- 

temodii 
Extensor  secundi  in- 

ternodii. 


inwards  by 

Abductor  digiti  mi- 
nimi 
Inter-oasd. 


PNEUMO-GASTRIC  AND  PHRENIC  NERVES  IN  THE  THORAX. 


Pncumo  .  gAstrtc 
portion  of  tlie 
eighth  ucrre 
gives  off 


Recurrent,  particularly  of 

the  left  side 
cardiac  branches 
oesophageai 
tracnoai 
anterior    pulmonary    and 

plexus 
posterior  pulmonary    and 

plexus 
cesophagcal  and  plexus 

gulK. 


Phrenic 


Is  oftentimes  |oined  by  a 
branch  from  the  brachial 
plexus  in  the  upper  part 
of  the  thorax 

near  the  diaphragm  it 
divides  into  its  final 
branches  of  dlstributioo. 


SYMPATHETIC  NERVE  IN  THE  THORAX. 


«      _^  ,  ,        ,  J,,     rFilaments  to  the  great  vessels 


Prerertebral     or    cardiac , 
plexus  consiita  of 


plexus, 
f  Filaments  to  the  heart 


s 


deep  portion,  or  great  cardiac  J  to  anterior  coronary  plexus 
plexus  t,  which  gives  off     1  to  posterior  coronary  plexua 
^  I  to  the  pulmonary  plexua. 


r  External  branches 


Gangliated  cord  by  the  side 
of  the  spine  gives  off 


internal  branchet 


pulmonary  plexua. 

fOne  or  two  to  each  aplnal  or  Interoottal 
C    nerve 


Aortic  filaments  as  well  as  to  the  posterior 

pulmonary  plexus,  from  the  six  upper 

ganglia 
the  great  splanchnic  nerve,  by  filamenta 

ftom  the  sixth  to  the  tenth 
the  small  splanchnic,  by  those  from  the 

tenth  to  tne  twelfth. 


•  The  cardiac  ganglion 
ceives  lyom  the  necic 


t  Deep  or  great  cardiac 
plexus  receives  from  the 
nccic 


fLeft  superior  cardiac  nerve 
'^  \  part  of  riiht  superior  {tomethnxs) 
Lcardiac  of  the  left  pneumo-gutric. 
fSuperlor 

middle 

inferior  cardiac  nerves 

cardiac  of  right  pneumo-gastric 

middle  and 

inferior  cardiac  nerves 


1  Of  the  right  side. 
)  Of  the  left  Bide. 
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DISSECTION  OF  THE  PERINiEUM. 

The  dissection  of  the  perineum  should  be  made  early,  since  i>ir«c. 
the  distinctness  of  the  parts  is  quickly  destroyed  afler  death, ^po. 
and  its  examination  will  then  be  very  unsatisfactory.    This  part  'he^gu'^C 
18  usually  assigned,  in  the  distribution  of  the  body,  to  the  dis-  Jcct. 
sectors  of  the  abdomen ;  and  it  will  be  advisable  for  them  to 
commence  with  this  region.*     The  subject  being  placed  on  tlie 
back,  draw  it  to  the  lower  part  of  the  table  until  the  buttocks 
hang  slightly  over  the  edge,  then  fasten  up  the  legs  by  flexing 
them  on  the  trunk  and  binding  them  to  the  hands,  as  in  the 
operation  for  lithotomy;  or  leave  the  upper  extremities  free  for 
dissection,  and  raise  the  legs  as  before,  afler  they  are  crossed 
at  the  ankles  and  tied  together  by  a  piece  of  cord,  which  is  to 
be  carried  to  the  opposite  end  of  the  table,  and  secured  beneath 
it ;  raise  the  scrotum,  and  place  a  small  quantity  of  cotton  wool 
or  tow  in  the  rectum,  but  not  sufficient  to  distend  it,  and  so  to 
fill  up  the  greater  part  of  the  outlet  of  the  pelvis.     It  will  be 
necessary  to  place  a  block  beneath  the  pelvis^  to  raise  the  peri- 
lueum  to  a  height  convenient  for  dissection. 

The  region  of  the  perinceum  corresponds  to  the  inferior  aper-  Bound- 
ture  or  the  outlet  of  the  pelvis,  and  in  it,  both  in  the  male  and  and" 
female,  are  seen  the  parts  that  occupy  this  space.    Its  limits  it|^o> 
between  the  scrotum  m  front,  and  the  thighs  and  nates  behind,  the  sur- 
can  be  judged  of,  at  present,  by  reference  to  a  prepared  pelvis  ^^ 
on  which  the  ligaments  remain  entire ;  or,  with  a  knowledge  of 
these,  the  finger  will  be  able  to  feel  its  firm  and  unyielding 
boundaries.     Thus  on  each  side  of  the  anus  is  the  prominent 
tuberosity  of  the  ischium,  and  if  the  finger  be  passed  forwards 
firom  this  it  will  detect  the  rami  of  this  bone  and  the  pubes, 
which  bound,  laterally,  the  front  of  the  space ;  and  a  line  drawn 
backwards  from  the  projection  to  the  coccyx  marks  the  lateral 
boundary  of  the  posterior  half,  this  being  formed  beneath  the 
skin  by  the  great  sciatic  ligament,  and  the  margin  of  the  gluteus 
maximus  muscle :  in  front  of  the  space  is  the  arch  of  the  pubes 
and  sub-pubic  ligament,  and   behind,  the  tip  of  the  coccyx. 
With  an  articulated  pelvis  it  will  be  seen  that  these  structures 
enclose  a  lozenge-shaped  space,  the  antero-posterior  measure- 
ment being  about  four  inches,  and  the  transverse,  from  the  tu- 

*  The  important  operation  of  the  introduction  of  the  catheter  should  be 
practised  in  this  stage  before  the  legs  are  tied  up ;  and  for  a  full  and  perfect 
description  of  the  different  methods  of  introducing  it,  as  well  as  the  obstacles 
to  be  avoided  in  ito  execution,8ee  Morton,  On  the  Surgical  Anatomy  of  the 
PertMmm,  p.  Gl. 


^ii4S  usuasEDK  ion  ime  ^vmnmaaau. 

berosity  of  one  Mdiklm-to  the  oCbevi'lvotD^ihifaidiflvlabd  arteif 
to  three  inches:  this  last  tine  divides  the- space , into »4tfa>'Jkii- 
angular  portions,  the  anterior  containing  the- uvetiBsdL.tipeniiiiD, 
the  muscles  connected  to  it«  al«o  the  cmia  4>£  die  .ptlili,)  Tchfa 
their  moficlcs;  and  the  posterior,  the  aBW -vitb' ksLnmscUi. 
The  depth  from  the  surface  to  the  neck- of  the  bladder  iiialiaat 
three  inches  opposite  the  margin  of  the  anus ;  butt  tiis-irarte 
much.  The  surface  is  of  a  dark  colour  aod  coverod  .wiiti<haan 
which  are  continuous  with  those  on  >the>  acrotMbi.  -  -Alongtthe 
middle,  in  the  male,  is  a  prominent  tine,  liien^i^i  wiiichdurideaqt 
into  two  equal  parts  (  but  it  is  intcnrupted^befaind,.bj  the  apertite 
of  the  anus,  which  is  situated  in  die  centie  oflW  pevinndr^oo, 
and  posterior  to  a  line  extended  from' the -tuberttitjr  of  the^ia- 
ohium  of  one  side  to  that  of  the  other*  In  freot  of  theAniU>tthe 
.surface  is  slightly  convex,  from  the  position  o£  tbeibidb.ofiahe 
urethra  beneath ;  but  between  tt^wad  tbetufanreetttfiaii  ia.iadMr 
.concare,  and  aronnd-  the  margin-  of  die  opening  are  nnmefDOB 
converging  folds,  wbici)  are  more  or  less  deistroyedi  bjr  tte  hi- 
sertion  of  cottonwool  into  the  rectum  £.th  a  <h«maBrhitidelwai^ 
too»  arc  very  generally  enlarged  and  prqfeot  affOuod  dieian«i» 
giving*  rise  to  haemorrhoids*  •  tn^ibe  frsanie^ jther <eudetv  oC  die 
pcdvisrlarger  than  that  of  themale^  hae>fibatii  finirincbesrto  due 
transversa  measurement,  ori nearly  the. sioiie  as  .the  antMei(K». 
ttfior;  butihe  perin^m"is.f)oittO  deefpafe  ijft<th&.nialei»tand.4e 
.tlie  surface  are  the  apertures  of.  the  aaua  and  xrnWat  the  fooMir 
being  aitnated- farther  bnqk  than  in  tbie"otheriSeK,.and.the  btMr 
reaches  in  &onl  to  the  symphysis  oC<<ha  pnbis)  and  liaboiitided 
on  eaicli  side  by  the  labia majora.  Wilihia  thevulvattattihe Joarifr 
pUFt,  is  the  dpertMte  of  the  vaginae  pirtially  eloped  in  dM^dbfldik^ 
ftbe  hymen,  andabovie  tlus,  tlie  aperture  of  theufethitfiA  in  dlt 
upper  togle  is  the  dkoriet  and  extending  dewairorda&om.itiida 
both  sideS)  the  labia  minora  or  nympliw,  wUoh  are  Ibldaiof.in^ 
4Pons:  membrane  situated  within  the;  jDoajora*^  .  .     ...  •  • 

DUiec-  .  MakeaakkcisiiM^  through  the  akin  along  the  a^iddklinetiftpill 
^*<"*-  die-scr.o4(Hn  to  theiinargai  of  theanuf,.  carr^  it.round  thnaid^ 
ofx\^  aperture,  and  then  continue  it  bad( warda  te  abckut  enei  iiidi 
be(yond  the  tip  of  the  coccyx ;  make  a  transviersetinqisinn  at  <efiob 
e^^eipity  of  theJongitudibai  oneiand  letit.be  fipfliqient  U»4Atalf 
the  integnaients  to  be  ttitfned  bacdk  from  the  spaoei  on  ,WJfs^ 
thighs:  raise  new  the  two  ftaps,  begtaniog  either. beibve  or  b^. 
hindi.axkd  the  6ubcutan?pis  ceUuJar  memhrf^ne  is. exposed^  id 
separating  the  skin  from,  the  cirotMnferenqe  of  the  nans*  4iani 
fPMst  be  taken  in  order,  to  avoid  catting  away  the  ^uparlieid 
sphincter  muscle  which  encircles  the  aperture*  The.  peri^ae^af 
is^divided  longitudinally- into  two  similar  parts,  and  as  the  didt 
sector  may  Gitd  some  difficulty  in.  expo^i^  both  tbe.i|oatqih^^ 
^d  surgical  anatofny.  on  the  same  side,  it  wiU  be  edxi^^lSiitP 
appropriate  one  half,  say  the  lefty,  for  the  more  general  examin- 


oiasxcTiOK  or  the  pbiiinjbum*  ^f4^ 

ataon  without  much  reference  to  the  vessels  and  nerves ;  but  on 
the  opposite^  the  distribution  of  these  is  to  be  followed  with  care* 
The  subcutaneous  cellular  membrane,  now  exposed,  is  thin  and 
moveable  in  front)  but  is  thick  and  ^nular  behind,  and  around 
the  margin  of  the  anus ;  it  has  special  relations  in  front  of  a  line 
extended  from  the  tuberosity  of  the  ischium  to  the  anus,  and 
this  is  therefore  to  remain,  now,  untouched ;  but,  behind  tliis,  it 
is  to  be  removed  freely,  to  expose  a  larger  space— the  ischio« 
rectal  fossa— between  the  os  innominatum  and  the  anus.  The 
presence  and  extent  of  this  fossa  may  be  ascertained  before 
clearing  out  the  cellular  membrane,  b^r  cutting  through  the  more 
condensed  part  of  the  superficial  fascia  that  covers  it  in,  and  by 
Buserting  the  finger  into  it,  and  freely  moving  it  about.  To  clean 
oat  the  cellular  membrane,  begin  on  the  side  of  the  anus  at  the 
marffin  of  the  sphincter  muscle,  reflect  outwards  the  superficial 
portion,  continue  it  forwards  to  the  line  before  said,  backwards  to 
the  margin  of  the  gluteus  maximus,  and  follow  the  sphincter  ani 
to  the  coccyx :  the  fat  that  fills  the  fossa  is  granular,  something 
like  Uiat  in  the  orbit,  and  very  easily  taken  away :  descending, 
internally,  to  tlie  anus,  is  the  levator  ani  muscle,  which  is  som^ 
times  very  thin,  and  may  be  removed ;  and  on  the  outer  bound- 
ary of  the  space  are  the  pudic  vessels  and  nerve,  but  they  are 
covered  by  fascia,  and  a  small  aperture  is  to  be  made  in  it  to 
ahow  their  position.  Expose  now  the  margin  of  the  gluteus  max* 
imus  muscle  which  limits,  posteriorly,  this  space;  and  the  su. 
perficial  fascia  on  the  surface  of  the  thigh  of  the  lefl  side,  external 
to  the  ramus  of  the  ischium,  is  to  be  raised  from  the  strong 
fascia  lata  beneath,  by  means  of  an  incision  along  the  line  of 
attachment  of  the  reflected  skin,  and  to  be  turned  inwards  to 
the  rami  of  the  ischium  and  pubes  to  which  it  is  connected.  On 
the  opposite  side  take  away  the  fat  and  superficial  fascia  from 
the  ischio-rectal  fossa,  to  see  the  nerves  and  vessels  crossing  it ; 
the  fasciae  on  the  levator  and  gluteus  are  not  to  be  removed,  nor 
is  the  superficial  fascia  on  the  inner  part  of  the  thigh  to  be  re- 
flected. The  nerves  and  vessels  in  the  space  are  branches  of 
the  pudic  which  lie  against  the  outer  wall,  and  also  of  the  sci- 
atic :  in  its  posterior  angle  are  two  or  three  nerves  and  arteries 
turning  round  the  inferior  border  of  the  gluteus  maximus,  some 
superficial  to  the  fascia  that  covers  it,  and  some  beneath  it;  these 
are  cutaneous  branches  of  the  small  sciatic  nerve  and  artery : 
in  front  of  this,  and  near  the  centre  of  the  space,  the  inferior  h8e<*> 
morrhoidal  nerve,  which  gives  branches  inwards  to  the  sphincter, 
forwards  to  the  integuments  of  the  front  of  the  perinieum,  and 
18  accompanied  by  two  or  three  branches  of  the  same  name  from 
the  pudic  artery ;  and  entering  the  front  of  the  fossa,  near  the 
line  of  reflection  downwards  of  the  superficial  fascia,  is  a  cu- 
taneous perii\fpal  branch  of  the  pudic  nerve,  which  sends  a  branch 
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inwards  to  the  middle  line  to  join  with  the  inferior  heefiKH^ 
rhoidal,  and  then  disappears  by  perforating  the  fascia:   some 
small  arteries  to  the  levator  ani  muscle  accompany  it. 
ischio-        The  ischio-rectal  Jbssa* t  named  from  its  situation  betweett 
FmmS    the  rectum  and  the  ischial  portion  of  the  os  innominatum*  is  ati 
irregularly-shaped  space,  larger  behind  than  before,  and  con* 
tains  much  granular  fat ;  its  breadth  is  about  one  inch,  and  its 
depth  about  two.    It  is  bounded  internally  by  the  sphincter,  and 
levator  ani  which  is  descending  from  the  wall  of  the  pelvis  to 
be  inserted  into  the  rectum  and  central  line  of  the  perinsfum, — 
a  thin  fascia,  prolonged  from  the  margin  of  the  deep  triangular 
ligament,  covers  the  surface  of  this  muscle ;  externally  is  the  o^ 
ischii  with  the  obturator  internus  muscle,  and  this  again  is 
covered  by  the  obturator  fascia :  the  pudic  vessels  lie  on  the 
wall,  contained  in  a  sheath  of  fascia,  and  are  placed  one  inch  and 
a  quarter  above  the  tuberosity  of  the  ischium,  the  nerve  being 
below  the  artery ;  but  they  approach  nearer  to  the  margin  of  the 
xamus  of  this  bone  as  they  reach  to  the  front  of  the  space,  and 
the  base  of  the  triangular  ligament :  in  front  it  is  limited  by  the 
triangular  ligament  and  superficial  fascia,  which  is  dipping  down 
to  join  it;  and  behind  is  the  gluteus  maximus,  together  with  the 
great  sacro-sciatic  ligament  which  is  concealed  by  the  muscle. 
Some  branches  of  the  small  sciatic  nerve  and  artery  appear  in 
Its  posterior  angle ;  and  crossing  it  about  its  centre  are  the  infe- 
rior hemorrhoidal  nerve  and  arteries :  in  the  front  is  a  superficial 
perineal  nerve  of  the  pudic,  which  gives  a  branch  to  the  middle 
line,  and  then  leaves  the  fossa  by  perforating  the  superficial 
fascia.    Into  this  space^the  operator  makes  his  incision  in  the 
lateral  operation  of  lithotomy ;  and  the  loose  nature  of  t^e  cel- 
lular membrane  will  readily  suggest  the  possibility  of  abscesses 
extending  in  it  to  a  great  depth. 
mucc'       Examine  the  anatomy  and  attachments  of  the  superficial  fascin 
^°°*      in  front  of  the  left  ischio-rectal  fossa ;  and  for  this  purpose  it  will 
be  necessary  to  remove  the  cellular  tissue  superficial  to  a  more 
condensed  portion  which  is  connected  to  the  triangular  ligament 
and  OS  innominatum,  and  so  determines  the  direction  of  fluids 
beneath  it ;  and  if  an  aperture  be  made  through  this,  and  air 
blown  beneath,  it  will  be  found  to  pass  only  forwards,  and  to 
distend  the  scrotum.     At  a  certain  point  in  the  scrotum  the 
adipose  substance  disappears,  and  its  peculiar  looking  tissue  alone 
Remains.     Divide  this  condensed  layer  of  the  fascia  along  the 
middle  line,  and  reflect  it  outwards  to  the  line  of  attachment  to 
the  bone,  and  backwards  to  its  union  with  the  triangular  ligament. 
The  superficial  fascia  of  the  opposite  half  is  not  to  be  interfered 
with. 

*  This  is  so  named  by  M.  Vdpetu,  in  the  S3cond  vohnns  of  4he  Ttuii9 
eamplei  dAnatomU  Ckkrwtgicale,  p.  21ft. 
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The  iuperjicialf omnia  *  of  the  peiiiuduni  resembles  that  of  the  super- 


inguiBal  region,  in  having  a  subcutaneous  portioD,  in  which  is 
deposited  the  fat,  and  a  deep  compact  layer  that  is  of  limited  ex- 
tent, and  16  united  inseparably^  by  its  borders,  to  the  rami  of  the 
bones  beneath.    The  subcutaneous  portion  is  continuous  with 
.that  of  the  rest  of  the  body,  and  therefore  reaches  backwards 
around  the  anus,  in  which  part  it  is  loaded  with  much  fat,  on 
.each  side  to  the  thigh,  and  in  front  to  tlie  scrotum ;  but  in  this 
last  direction  the  fat  soon  disappears,  and  the  characteristic  re<t 
<^dish-looking'ceiki]ar  layer  takes  its  place ;  so  that,  should  fluid, 
as  the  urine,  have  escaped  from  beneath  the  deep  or  condensed 
layer,  it  may  permeate  this  structure  in  any  direction.  Its  depths 
jmd  the  quantity  of  fat,  will  vary  in  the  di&rent  states  of  obesity 
ef  subjects.    The  deep  or  condensed  layer,  to  which  reference 
is  more  particularly  made  when  the  superficial  fascia  is  spoken 
of,  is  thin,  but  of  a  more  uniform  degree  of  thickness,  and  occu- 
pies only  the  part  of  the  perinaaal  space  in  front  of  the  ischio- 
rectal fossa,  across  which  it  is  stretched;  and  it  covers  in  the  dif- 
ferent parts  situate  in  this  portion  of  the  space.    The  air,  when 
blown  beneath  it,  has  been  seen  to  pass  only  in  the  direction  for- 
wards ;  and  if  the  connections  of  the  fascia  be  examined  on  die 
side  where  it  is  reflected  back,  it  will  be  found  to  be  fixed,  ex- 
teroaUy,  to  the  borders  of  the  rami  of  the  ischium  and  pubes,  to 
the  outer  side  of  tlie  attachment  of  the  crus  penis  and  its  erector, 
'extending  badcwards  as  low  as  the  insertion  of  these  parts  to  the 
inner  side  of  the  tuberosity  of  the  ischium,  furnishing  them  with 
A  sheath,  and  joining  at  this  part  the  obturator  fascia  that  lies 
:^ii  the  outer  wall  of  the  ischiorectal  fossa :  posteriorly,  it  ends 
by  dipping  downwards  to  be  attached  to  Uie  lower  part  or  base 
^f  Che  triangular  ligament,  and  this  line  of  termination  is  oblique 
.upwards  and  inwards  from  the  tuberosity  of  the  ischium  to  the 
central  point  of  the  perioaeum  :  in  front  it  is  unattached,  and  is 
.continued forwards  to  the  scrotum,  assists  with  tlie  other  layer 
.to  form  the  dartos,  and  then  ascends  to  each  inguinal  region, 
.Arming  an  enveloping  tube  around  the  cord,  and  being  continu- 
ous with  the  cellular  structure  surrounding  the  penis  ;  so  that  a 
pouch  is  formed,  open  only  in  front,  and  should  urine  be  effused 
beneath  this  layer,  it  will  be  directed  forwards  as  long  as  this  re- 
onftins  entire,  sinde  the  posterior  and  lateral  attachments  prevent 
it  from  coming  backwards,  and  it  will  then  be  continued  onwards, 
trough  the  scrotum,  to  the  inguinal  region  and  front  of  the  ab- 
domen, as  well  as  to  the  penis.f     A  cellular  band  dips  down,  on 
each  side,  between  the  urethra  and  crus  penis,  from  the  under 

*  **  L'apon^vroGe  infi^rieure,**  Blandin.      Traiti  d'Anatomie  Topopraphigue, 
'p.  369. 

t  The  attachments  of  this  fascia,  the  progress  of  efiiised  urine  and  its 
eftiots,  were  foUy  deaeribed  by  M.  CoUes,  in  the  first  part  of  a  TVeofwe  on 
JSyrgUal  Anatomy,  tail.  p.  174. 
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•urface  of  th^  flmria  tojoin  the  triaii|hilBrKg8pieiilv«Airtfaeiifasie 
beneath  is  therefore  divided^  behind)  into  three'QomfMVtmeiiil^ 
bat  theee  disappear  in  €^t\U  The  siuMMrfidal  teda  ftperftptateA 
by  cutaneous  vesstis  and  nerves^  and  covers  ii»  die  wnA^wth^^ 
nital  portion  of  the  perineeal  space*  with  the  musole8»  vesseia«  ani 
nerves  bcaeetlu  and  it  gives  a  covering  «o  the  penis  «ad  arallra. 
In  the  female  it  is  of  less  extent^  but  is  continiied  fotwvds^ 
giving  rise  to  the  labia  nm|eni,  and  then  upwards  into  tbe  iB^idi 
nal  region* 
Difccc-  Divide  the  superficial  fasda  of  the  opposite  side  in  front  of«thia 
^'^"-  isohio^rectal  fossa,  and  folleir  forwurds  the  bssswh  of  the  pttdio 
nerve,  that  was  seen  perforating  its  posterior  part)  beneath  ivis 
alio  another  siipnrfioial  perinsrai  4>randi  of  the  pudio»  ii^ooMM 
pinied  by  the  artery  of  the  same 'name/aad  both  extend  fbrwasdi 
to  the  front  of  the  scrotum.  The  nerve  gives 'manybmnehes  in* 
wards  to  the  nmioeles  of  this  part,  and  acooasfMnying  these  it  the 
transverse  artery :  the  superfioialperinml artery duMy supplies 
the  rauades with  branches^  Bxternal  to  the  Mnni  ofdie  isefaiom 
and'pubes,  and  in  tlie  fasda  of  die  inner  and  vpper  part  of  the 
thigh,  is  the  inferior  nudeodd  nerve,  whidiperrorates  the  teoB 
l«ka>ratlier  in  front  or  the  tuberosity  of  the  ischium  and  dxtemd 
to  it,  and  then  runs  inwards'  to  die  backioftlie  scrotum  t  this 
neitve  must  have  been  seen  in  removing  the  soperfioid  fascigfiroaa 
the -fascia  Itrta  of  the  opposhe  side,  •  and*  one  or' two  other  anaH 
brUncheafrom  the  small  sdatio  frequendy-pedbrate^the  teoitf 
nesr  the  lower  border- of  thet  gluteue  maximtw;'  t  After  tfaeso 
nerves  are  found  and  Mbwedv  take  awajr  the  ceikdar- smuv* 
■brane  which  obscui^  them,  and  the  anato«y<«ef  the  cotoneoae 
aarvea  and  vessds  may  be  neat  seen  «n  the  right  side.  m  •  ui 
ciita.  ^Lhepos^erhrBmA^niernaicuimmet>H9^imnoAis^^ 
NervU.  *^*^  are«eea  turning,  rouadi  the  ienrer  free^border  of  tho^glvi 
From  t^tts*maximus';  one  very  small,  lica  deae  todie  coccyx  m'the 
G^^fa'tk?"  (H^^^ioran^  of  the.  kdiio^reotd  ibssa^  and  otte^or  twa^laigvri 
hre.  external  to  this;;  they  are  'distribnltd  to  the  kite^mieiifis 
oyer  the  inner  and  lower  paittaf  die  gloteas,and  are  :aocoa»« 
panicd  by  smaii-  branches' oif  die<sdaac  artery;  The'iki^at 
brandb  from  die  'nehretta  die'perinasd'  space 'is <'tlte>>iideria# 
pfadendal)  to-be* aftekpwards  seen.  I  u  tinw 

Inferior  '  The  imfinoT  hmiMon'/uitUil  merntf  the  >  a^xt  ■  hs  ovder  froBKtel 
riS^i^K  'hind  forwards,  either •  a  8e|mrate^  nerye  from. the  aaord  pl0Xua?4tf 
•  lirsoclt  of  die  pufUcr  pedetfafeeBtha:  obtarator  teoia,  ^roesea 
the'Oentreofthe^i8chio<^ectai^fo8sa4'with  bnaadiesiofiartenea^ 
daersame  iiame^  toneachthe 'masgin^af^the  aaus,«nfd  itdifridds 
into  filaments  to  "Supplr the  middle  add  posterior  parts* dfndid 
'Bfthtncter-muKile,  as  weU  as  the  integtawnts  around >  the  i«amxti 
/£hisi  nerve  gives:  cutaaeoni!  brandies,' wl|idi  ma  ferWardajii:^.tte 
intervd  between  the  niiarginija£>  die/amis  and;  bibevesiiyjofi  P^ 
ischium,  some  being  directed  inwards  to  the  middle  line,  to  the 
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inlflComeiit  madmperBeM'fyndm  of  the  periiunl  apace  ia  front 
ofi'd^ttuiSy  and  join  with,  a  branoh  from  the  most  posterior  of 
010 (two  auperficiai  perinsBal  nennes  of  the  internal  podie;  and 
odiOM  paas  outwards  over  the  tuberosity  of  the  isohntm  to  jom 
flici  inibrtor  pudeadal  on  the  thigh«  i 

r  The  renaiaing' branches  of  nerves  are  from  the  tnmk  of  the  super- 
Vitemal  pudic^  which  lies,  along  the  outer  wall  of  the  spacer  but  p^'^f. 
cimiisit  BOW  be  seen.  There  are  two  superfieial  periaseal  branches?  nmL 
the  most  poHerior  (external  perineal,  Cruveilhier)  peiiorates/ 1*^»^ 
abuut  half  an  inth  behiod  the  tuberosity  of  the  isehiumi  Uie^  ob«  '^^''.    . 
tuteter  ftsda  binding  down  the  tnmk  of  the  nerve :  it  appears^ 
fi)r  a  short  distance,  in  ^he  firont  of  the  iachto^fectaft  Ibssa,  passes 
thf  Ottgh  the  superficial  fascia,  wh«re  it  is  turning  down  to  join  tha 
tifiangular  ligament,  and  then,  plaeed  beneath  itt  ruhs  ibrwards 
along,  the  anterior  part  of  theperinleal  space,  internal  to  tlie  ramit 
eflthe  ischium  and  p«ibes»  in  the  interval  between  the  uretbnr 
itbAe  middle  line^  and  the  crus  penis  externally)  with  the  ottett 
snperfioial  perinasal  branoh  of  the  pudic  nerve,  and  the>afCevy  «i6 
the  same  name ;  and  at  the  back  of  the  scrotmn  it  divides-  into^ 
naagr  branches  wliich  extend  to  the  ftont^  and  join^  cxtemaily, tcstb 
Ihei  iaferies  pudendal,  aad  interoeUy,;  with  the  ether  superfioiai 
peorhueal  nerve.  Before  this  nerve  ]ea«es4he4schiotrc(ctaltesa,:byi 
pecfikiating  the  superficiiil  £Mcia^it<gives  abraa^h  in«^ards' toiibe 
IM^uments  in  front  of  the  anus^and  this  joins  with  the  oneseoltf 
iimrards  from  the  inferior  hanaorrhoidal,:and  it  talso  gives '^Um 
Hmits  to  the  front  of  the  sphincter  aud  levator  ani  nHiscles ' ;  wbea 
kr  is  covered  by  die  fiMCUiy  it  jouuH'  by  mtans  of  a  lame  branch) 
wath  die  other. perianal  nerve.    The  anienor  iira»di:  appear^ Anterior, 
rather  further-  forwards  than  the  preceding^  aad  perfbratea  /the 
obturator  fasoia,  either  ch)se  to  the  base  of  tftie  triangulfiril^a- 
nieot>  or  it  mAy  come  throni^i  its  lower  part  4  it  then  passes  ovea         .; 
or  under  the  transversalis  ^misole  with  the  perinGud  artery}         .1 
ittnst  forwards  with  it  benoath  the  superficial  fascia,  and  is'^thq  ; 

aamoiioterval  as-  the  othetf  nerve,  in  terntd  te-srhich  itliea^  and 
lirom  which  it  reeevves  a  large  branch  of  communicaden^  to 
lM>»difilribuled  also  to  the  central  part  of  the  sorotHm*foy  vei^t 
laDg*BndBliroerous.filaarants»  whidi  eat  tend  to  its  front  and  Joid 
with  those  of  the  other  superficial  periniaaly  and  somOiim^hf 
ibUoaied  even  along  tiie  under  siirlkee'  of  the^  penis  to  ks  ex-  1 

tcemil^i;  As  soon  as  it  appears  in-  the  perinieal.  space  it*  ^j^svel  ;  V. 
ittwaroB  auraerouainiiBOular' branches  to  sopply  the  front  of  die 
levator  ani,  the  ejaeulatoruruue^  and  the  transviersalis:  mmddi 
tbst  nerve  that  supplied  these  mnscles  ap^iears  almost  a  separaie 
bittneh,  since 'it  cleaves  the  trudcrassoon  as  thir  passes  ttu'ougih 
ilie'iobturator  fascia^  aad  runs  inwards  under  thetsatisverai^B 
hIsscI&Im  At  thia  saose  point  other- muscukv  branches'  are  ffn&i 
oiQ  but  these  iWiliboafWwnrdsieixaminedi     i  .•  n  >j(ii 
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Inferior      The  long  infenor  pudendal  nerve  (So^mmerm^),  a  bramdi  of 
daT'^"'  ^^^  BmdM  sciatic,  turns  round  to  the  perisittuin  and  scroiaotiy 
from  beneath  the  lower  border  of  the  gluteus  niaxtiniis»  and 
appears  on  the  inner  and  upper  surface  of  the  thigh,  by  paasini^ 
through  the  fascia  lata,  about  one  iach  in  froui  of  the  taberositj. 
of  the  ischium,  and  nearly  the  same  from  the  margin  of  the 
ramus  of  this  bone ;  it  runs  upwards  and  inwards  to  tbe  middle, 
line,  perforates  the  superficial  fascia,  joins  with  the  posterior  of 
the  two  superficial  perinaeal  nerves,  and  its  filaments^  which  are 
numerous,  extend  forwards,  supplying  the  outer  and  anterior 
part  of  the  scrotum  and  integuments  of  the  cord,  joining,  od 
this  part,  with  cutaneous  branches  of  the  ilio-inguinal,  and  serae 
may  be  followed  to  the  root  of  the  penis.    This  braadi  in  the* 
female,  and  also  the  anterior  of  the  superficial  perincBal,  are 
distributed  to  the  labia  majora. 

Other  small  branches  of  the  sciatic  come  from  beneath  the 
border  of  the  gluteus,  and  perforate  Uie  fascia  to  end  in  the  inte- 
guments of  the  thigh,  and  front  of  the  perineum  or  back  of  the 
scrotum. 
Vessel .      In  the  posterior  part  of  the  fossa,  with  the  nerves  from  the 
enoVihe  >ci&tic,  are  some  small  branches  from  the  sciatic  artery :  thejr 
Sciatic,  appear  on  the  inner  surfoce  and  lower  border  of  the  gluteus,  some 
being  distributed  to  the  under  surface  of  the  muscle,  and  some 
become  cutaneous  with  the  nerves. 

The  inferior  hmrnorrhoidal  arteries,  branches  of  the  pudlc,  tifO 
or  more  m  number,  are  given  off  from  the  trunk  whitet  it  is  in;* 
Artery,  temal  to  the  tuberosity  of  the  ischium ;  they  pass  inwards  with 
the  nerve,  divide  into  branches,  imd  supply  the  levator  ani,  the 
sphincter,  and  the  skin.  Some  cutaneous  branches  pass  ever. 
the  front  of  the  fossa,  joining  with  the  superficial  periMeal* 
and  others  rua  outwards  over  the  tubcsrosity  of  the  ischtam  to 
the  same  destination  as  the  nerves.  It  anastomoses  with  that 
of  the  opposite  side,  and  on  the  rectum  with  the  middle  hseraer*' 
rhoidal  from  the  internal  iliac, 
supcrfi.  The  superfieial  perinacd  artery  has  the  same  coarse  and  dis» 
rineaf  tribution  as  the  nerve  of  the  same  name.  It  arises  from  the 
Artery,  pu^j^  oppositc  the  bsse  of  the  triangalar  ligament*  which  it 
generally  perforates  near  the  lower  border,  turns  foswarda  with 
the  nerve  over  or  under  the  transversalis  perinsei  muscle,  nins  ia 
the  interval  between  the  erector  penis  which  is  attached  to  the 
ramus  of  the  ischium  externally,  and  the  ejaculator  urinse  which 
covers  the  urethra  in  the  middle  line,  and  at  the  back,  of  the 
scrotum  divides  into  many  branches  which  beoooae  flexoosy  sni 
are  distributed  to  the  integuments  aad  the  dartos,  and  aneato* 
mose  anteriorly  with  the  branches  given  to  this  part  iiw!^  the 
femoral  and  spermatic  arteries ;  when  it  is  about  to  tuna  Ibiu 
wards,  it  sends  off  some  deep  bvanches  with  the  filameots  of  the 
nerve  to  the  levator  anL     As  the  artery  lies  in  the  space  before 
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fttadacdy  it  h  beiMath  the'superficial  fascia ;  it  has  by  the  side 
^  it  the  superficial  perioaeal  nerves  and  a  large  vcia,  and  gives 
off  branches  to  supply  the  ejaculator  urin®,  the  erector  penis,  and 
the  transversaiis  nmscles :  numerous  branches  supply  the  inte*^ 
guinents>  and  others  anastomose  with  those  of  the  opposite  side.: 
.  The  iranwene  artery  of  the  perineum  arises  from  the  pudic.  i^ans. 
at  the  same  point  as  the  superficial^  perforates  the  base  of  the  ]|^^^^^^ 
triangular  Hgaraent/and  is  then  directed  inwards  to  the  middle 
Itne  beneath  the  superficial  fascia,  and  along  the  transversaiis.     . 
muscle,  to  the  centre  oit  the  perimeum ;  and  it  ends  by  dividing 
i^to  branches,  which  are  distributed  to  the   integuments  and 
muscles,  and  anastomose  with  the  one  of  the  opposite  side,  and 
with  the  inferior  heemorrhoidal  arteries.  It  oi^en  arises  from  the 
superficial  perineal* 

.  The  arteries  have  branches  of  veins  that  correspond  to  them  veins. 
in  their  distribution,  and  open  into  the  pudic  vein  by  the  side  of 
the  trunk  of  the  artery. 

.  Remove  the  superficial  fascia  from  the  anterior  half  of  the  peri-  dimm* 
naeal  space,  as  well  as  the  vessels,  and  nerves  now  dissected ; ^^^' 
beneath  will  be  seen  a  thin  aponeurotic  layer  which  closely  en- 
velops the  muscles,  and  when  this  is  removed  the  muscles  of 
this  region  are,  in  the  middle  line,  the  ejaculator  urinae,  covering 
Ibe  urethra ;  on  each  side,  the  erector  penis,  on  the  crus  penis ; 
and  crossing  firom  the  tuberosity  of  the  ischium  to  the  small  white 
oentral  point  of  the  perinsBum,  the  transversales  perinasi*  In. 
cleaning  the  erector  penis  of  the  right  side  be  careful  of  a  sepft- 
i»te  nerve  and  artery  it  receives,  and  some  thin  scattered  fibres 
that  extend  outwards  from  the  ejaculator  to  the  ramus  of  the 
pubes  on  each  side,  in  front  of  the  triangular  ligament,  are  not 
to  be  taken  away.  In  the  posterior  part  of  the  space  are  the 
sphincter  muscle,  and  part  of  the  levator  ani.  The  fascia  is  still 
to  be  left  entire  on  the  outer  wall  of  the  leh  ischio-rectal  fossa ; 
and  on  the  right  side  take  care  not  to  injure  the  nerves  and 
arteries  which  have  yet  to  be  seen. 

•  The  spkmekr  cmi  exiemtis  is  a  flat,  thin,  orbicular  muscle  sphinc-  ' 
iKhich  surrounds  the  lower  part  of  the  rectum,  and,  like  the  or«  ^  g^. 
Ucular  muscle  of  the  mouth  and  eyelids,  the  fibres  are  semi*  t«rnu8. 
0^>tical  and  leave  an  aperture  in  the  centre.     The  deep  fibres 
ante  posteriorly,  by  a  pomted  portion,  from  the  tip  of  the  coccyx,  origin. 
to  which  it  is  connected  by  a  fiibrous  process ;  and  the  superficial 
Commence  in  the  subcutaneous  cellular  membrane  in  front  of 
t)M  coccyx :  the  fibres,  at  first  collected  into  a  bundle,  pass  for* 
irards  to  the  beck  of  tlie  anus,  then  diverge,  encircling  this  aper» 
ture^  and  come  into  contact  again  at  its  front,  the  deep  being 
tiiSBrtetf<  by  a  pointed  process  into  the  central  point  of  the  peri'*  rmer. 
weunh  and  the  supeHicial  join  the  m^M  in  the  integument.  ^^°°* 
Xirismusdie  lies  close  beneath  the  skin,  and.  above  the  superfickil  uons 
passes  beneath  its  outer  border ;  and  it  conceals  the ; 
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the  rectum.  lu  outer  border  reaches  to  a  variable  diaiaitow 
aetdM'the  is<^k>rreeti^fMia^aiid>toit>eoiiie  thtfioIMm^^^ 
rhovdal  vessels  and  nerves  ratid  'the  iaiiar^^suiifoiaiduig'4te  mm<i 
tremily  of  the  reetum^  ib  in  contact  wish  tluafibres  ofid^inteimlci 
sphincter,  firom' which  it  is  disttngiiished  b^tte  dtfteenoe  in  Ihnd 
cdtour  and  texture  of  this  mnscle^     *     '  .r    ».  *  j/.^^'Ui 

sphhxs  The  sphinder  ant  imtermUi  velanUMiAirtr^is.»tuittd>nlaBe'4 
i^.  around  tiie  extremity  of  the  intestmal  ttte^  iqteiniA  to  i  the  iotfaevo 
MuKic.  sphincter,  and. is  seen  in  the  oval  apertove  in:  its :eentre  *bjlf 
removing  the  mucous  membrane  c  the  fibras  of  thismuaole,  palespi 
and  of  a  finer' texture  than  those  of  the  external- sphitetnyeni^: 
circle  the  lower  part  of  the  reetism  in  dieibeniOf<a  mufloolarf? 
band,  which  lies  close  beneath  the  nnieoas^  mendinme*  it  jsc 
not  connected  behind,  ae  the  other,  to  the  tifi-of  the  cooqrzv  ^^' 
in  front  it  joins  the  central  point  of  the  perinssumi-  ^i-u 

i^ator      The  le»ai(pr  ani  can  be  but  partiidly  exaasinedcneia,  811106  its 
Mwdc  origin  is  concealed  by  the  osgeoos^boundaries'of  the-  peMs,  but  j 
this  will  be  afterwards  seen.'  The  mnsdedksoends.fomthet' 
side  of  the  pelvis  towards  the  middle  line  of  the.fMrinfleunit'nnd'j 
the  interval  led  between  it«nd  the  bone  b  theiaeUowootal  fossa. 
Each  musde  is  convex  below  and  concave  riiove,  moA'  by  their 
union  below  they  close  the  greater  part  of  the  'outlet  of  she* 
pelvis,  that  corresponds  to  the  fierimeal^sfMioe^  bat  lliej  leave  anf-: 
interval  above,  between  their  most'anterioriibres,ifortltei|)aisag«i 
of  the  urethra  ftt>m'  the  pelvis,  and  posterior  itojtfais  is  anotbetfr 
apei*ture  for  the  rectum  e  in  tiMffemalev  toov  a  third  apertttvenexiiee  *. 
for  the  vagma.    l^e  anterior fibres'support^msiitweie  in  «  sliogv*' 
the  membranous  |^art  of  the  urethra,  iieneatb  which  t those  of  tlnr  \ 
bpposite  sides  join,  and  the^postenorenite  in  the  sameiUiannqp^ 
beneath  the  rectum ;  thcanterioiyfVom  the'tMstenor  portof^faerv 
symphysis  of  the  pubes,  incline  inwards  with  a  direction -lKiciD«4. 
'      waros»  and  aftek'  passing  by  the  side  of  the^membnuMMta  pavt'bf 
the  urethra,  appear  beneath  the*  triangnhir  ligament,  and >«fe? 
Inter.    inserM  Into  the  central  point  of 'the  perineum  and  fironi  o^.tfaO" 
^^      rectum j  wii tinig  with '  the  6bnes  lof  the  oppose  aidei^  the  midttei 
anfr  connected  to  the  lateral  part  of  the  lrectum,and  passijonealiD) 
the  border  of  tlie  sphincter 'to  join  witb  the  miiBeablF<parietca  ei6< 
the  inteatine;  and  the  pestenor  join, -behind' the  motmn^i  eokhi; 
those  of  the  opposite  side  in  a  central  white  tendinoaeiiDei'widchb 
readies  from  the  anus  to  the  coccyx,  arid'  some  ere  also  mettedi) 
into'the  two  lesti>ones  ofthecooeyx:  lihe  posterior  attaohnleiibr 
'    oftfae  sphincter  marf  be  cut acraas  toseethe/poat^rioainaeirtsantto 
Rcta-     T^e  pelvic  sUrfoce  of  the  muscle  la  oovesedby  die  vesioalfdiBda^ 
^^'^     add  the  peHmeal,  by  a  thin  ihacia  pffolonged:lroi»the  base  ofiaboif 
triariguktr  hgaitie<i€t  -thefet,  vessels,- and'nereesfiCODtainediioidhc|H 
isdiiO'i'ectal  fossa,  areeiso  on;this*sarfaoei(  'Qliiiantenon^mdeKio 
tcmbhe^'ilm  side-of  ttietnembeanOQapan  of^tJwMutethw/siwddBeifc 


oftoi  »fcBetj»iti»)po«t«wiiis  «l0id8t!.tr«ntverBe  furrowi  the  peri'^flSnci 
nlBdm^^ppdiite  ^lefattie  tif  tbe  Irmgttlar  .ligwrnent.  *  It  ^^Mif^^ 
toik  iteadoo  (fhnki  tke  'iiiiide'  di  tlw  tuberoiUy  of  <il^  HscMunw       "" 
above  the  attachment  of  the  erector  penii ; .  the  flealfty  fibr^'  that 
soaDiaofaaiieiiaerrua'tiihpardsatid  rather  forwards  to  end  in  the  in«r« 
caotel  fiitttdi  the  ^perimeuta^  which  U  a  ooraiaoii  poiotof  luioa'^^^' 
o&<ihifiinascle/  the  sphincter,  and  the  ejaeiibtor;  or  very  ofo^^ 
nioidj  its  fihnea  joiti>  wiftk.  the  pastenbr  af  the  aoeelerator*    It  Reu. 
lieabeneaih  the  eopacficial  tfltociar  and  is  placed  on  a  line  with  ^°°'* 
thefnefleotian  do«a#nds  of  the-supeWlcial  ftecia  to  join,  the  tri** 
aagokr  l^ament;  the  stiperfioial  perinttal  nerves  and  artery  lie 
Oik>dia  tmsele^'Dr'are  fatoeath-it»  aad^the  traaaverse  perinaeal' 
artery  runs  along  it.) 

?  A  ^eoend  emiUl  nmsoular  isUp,  the'^f^aatf^t^is  akert  is  same.  i.|m^ 
thuds  iaiaid  anterior-  to<  this  mtisola  r  it  ariaea  Iran)  the  same  part»  IScr '^ 
ha^  theonane  refaMians-  aa  .the  ptfadediagy  and  ends  by  joining  the 
ejacabtor  unasr*  *  <: 

.il3ia  sre»A»r  /taatffi.themoal  aafismal  of  the  muscles  of  the  Erector 
pcriilieal  region,  and  Mtuated  close  agaiost  the  bone, is  of  a  length- ^*"^' 
en^  formal  and  narrower  at  eadv  aponeurotic  extremity,  d)an  in 
tha  centiiev  .  iEt  vrtMr  (ama .  the  inner  fturiace  of  the  tuberosity  of  Origin. 
thaaiefakaBfoya fleshy andaponeurotic attachment:  the  fleshy 
Avas  saon  soeoeedi  fbrm-the  belly  of  the  musde^  and  ascend  to 
taeminate  by  an  tnternal-and  exleraal  alip^  the  latter  being  tha 
lacgety  in  aftapenaurosis^  vhiehia  ^nMrln/ into  ihe  fibrous  stmo*  Ynwr. 
tuna}  of  thc'icras  df'the.  corpus  <davarno$uai  of  the  penis.    Tlie  ^^^: 
anperfieial'fascia  giives  .a*  abaath  to  it^  laid  if  the  muscle  be  cut  (!<»«• : 
aertaS'Oik/tbe'left'aide^it  wjillbe  seen  to  lie  oa  the  crus  penis 
aad'the  bone.    >  t.     - 

f  HtTbe^^ocBbtfakmunnwmmscbt  better- dissaoted  by  blowing  up^Acceie- 
tfaaiafathraorfilaeibga  sound  in  it^  ii situated  ia  the  middle  lin0tjrin« 
ofi/lhatpcainieam  ;.st'  conceals  beaeath  it  the  urethral  and  exr,^**"<^«- 
tadcbtialo^g  this  eamd'as  far  atf  to  where' the  penis  bends  Ia* 
fhtot>of«th8  pfabe8«r:'£aohaiUBcke  is  united  along  the  middle  origin. 
l&ie^to  the'onaof  the  opposita  side,  by  a  central  median  tendon^  - 
asifar  forwards  aa  befiice  Aid^  and  bahiad)  to  the  central  point  of 
th^pannaBamsrithr  the  tniatveraali8>and  sphinciier  rousclea.  Tha* 
flbtasara  directed  ufiwatida  and  eatwa^dsi  forming  a  thin  musde^^ 
wMahils'Curvadanouod.  Ae  oonvaxity  of  the  urethral  and  senda. 
offaftjdiffisrentfpoinilsmaBealar  procesaes  of  insertion ;  the  most'inier- 
pastaiBOii^ given  off  naar. the. postariiMraatraiaity  of  the  muscle^i^^-  ,  . 
issabiil^ aadi  pdsae8>  <apwardi  aad< -outwards,  over  the  pria^galai&i: 
ligafcnant^aoibefbsasted.bjrt^HJiaeuratic/fibres  into  the  inner  p^urti; 
ofi'ijha-ifamuat ofi. thcf i{)uhes>s  i Alia.aiitartor Smijueuljust, the  longeat,^ 
aadlbtooaaoiafidiipaisaa  autivaodaijodtiihafbody^of  4ha  fwrnfyi J^? 
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be  inserted  into  the  fibrous  tissue  on  the  outer  surfttca  of  Uib- 
organ,  in  front  of  the  symphysis ;  and  the  middle  or  intervening 
portion,  thin,  and  of  considerable  extent,  turns  round  tke  ui«- 
thra,  passing  between  it  and  the  body  of  the  penis,  and  unites* 
by  tendinous  fibres  with  the  muscle  of  tlie  opposite  side ;  this 
last  arrangement  will  be  seen  by  dividing,  longitudinally,  the 
Reia.     muscle,  and  turning  it  outwards  off  the  urethra.      The  accele— 
tions.     rator  supports  and  covers  the  urethra  and  its  bulb»  from  its  point 
of  passing  through  the  triangular  ligament  to  the  back  of  the 
scrotum  ;  and  it  is  covered  by  the  superficial  fascia :  the  erector 
penis  lies  slightly  in  front  of  the  posterior  fibres  attached  to 
the  ramus.     A  triangular  space  is  now  observed  between  the 
muscles  examined,  and  it  is  formed  internally  by  the  accelerator^ 
externally  by  the  erector  penis,  and  the  base  corresponds  to  the 
trans versalis,  which  extends  inwtvrds  to  the  middle  line :  in  the 
area  of  this  space  is  the  triangular  ligament  of  the  perins^uaot 
and  running  from  behind  forwards  in  it  are  the  superficial  peri- 
nseal  artery  and  nerves,  whilst  the  transversalis  perimei  artery 
extends  along  the  base  with  the  muscle.    It  is  into  this  sfMice 
that  the  knife  is  made  to  enter  in  the  incisions  for  the  lateral 
operation  of  lithotomy,  and,  in  carrying  it  downwards  and  out- 
wards into  the  ischio-rectal  fossa,  it  will  be  seen  that  the  trana-- 
versalis  muscle  and  artery  will  be  divided,  possiblyi  the  super- 
ficial  perinseal,  and  in  the  fossa,  the  inferior  luemorrhoidal  ves* 
sels  and  nerves ;  but  the  number  of  these  last  will  depend  upon 
the  extent  backwards  of  the  incision  between  the  margin  of 
the  anus  and  tuberosity  of  the  ischium. 
DiiNc-        Take  away  the  accelerator  urinee  from  the  urethra*  also  the 
tioiu      fibres  that  extend  outwards  in  front  of  the  triangular  ligament; 
remove  also  on  the  left  side  the  erector  penis  firom  the  ranua 
of  the  ischium  and  from  the  crus   penis :  on  the  right,  tho 
erector  may  be  divided  in  front  of  the  branch  of  tbe  nerve  and: 
artery  that  it  receives,  and  itd  anterior  portion  removed  from 
the  crus.   The  triangular  ligament  of  the  urethra,  or  deep  pect^ 
nseal  fascia,  is  now  seen  to  be  stretched  across  the  front  of  tbcr 
outlet  of  the  pelvis,  and  running  between  the  fibres,  near  the 
base,  or  on  it,  is  a  nerve  that  passes  inwards,  to  the  bulb  of  the 
iirethra.     The  urethra  reaches  tlie  surface  by  perforating  thia 
structure,  and  it  is  then  applied  to  tlie  under  surfierce  of  the 
cylindrical  body  of  the  penis  ;  and  on  each  side,  attached  to  the 
hone,  is  the  crus  or  prolongation  from  the  body  of  tbe  penim  by 
which  this  organ  is  connected  to  tlie  osseous  part  of  the  pelvis ; 
and  it  is  inserted  into  the  inner  surface  of  the  ascending  ramus  of 
the  ischium  by  a  narrow  pointed  process,  which  is  also  connected 
to  the  descending  ramus  of  the  pubes,  and  opposite  the  sjm** 
physis,  it  is  directed  inwards  to  unite  with  the  one  of  tlie  oppo* 
site  side  in  the  body  or  corpus  cavemosum.     Detach  the  crus 
penis  and  fasten  it  up  with  hooks ;  the  pudic  artery,  placed  be» 
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Ifnreeti  ii  add  the  bone,  divided  imtb  a  bratich  fbr'the'slructtire 
of  the  penk — the  artery  to  the  corpus  cavernosum,  and  one  for 
the  upper  surface -~ the  dorsal  arterj  of  the  penis;  the  pudio 
has  however  perforated  the  triaagular  Uganient  before  this.  To 
aee  the  triangular  ligament  more  distinctly^  the  same  might  b^ 
done  on  the  right  8ide>  but  the  vessels  and  nerves  are  to  be  pr^ 
served  entire. 

-  The  tleep  perifUBal  fascia,  or  triangular  ligameni*  of  theTnuigu- 
urethray  is  a  rather  strong  process  of  iascia  situated  dee^^j  ^me^t!'*' 
^e  perinseal  space,  and  assisting  to  close  the  interval  bet^reea 
the  parallel  borders  of  the  levatores  ani  in  the  front  of  the  inferior 
outlet  of  the  pelvis.  This  structure  is  triangular  in  form,  is  about 
one  inch  and  a  half  deep,  and  the  greater  number  of  its  fibrea 
are  transverse ;  the  apex  is  above  at  the  symphysis  pubis,  on 
which  it  is  prolonged,  and  joins  the  periosteum ;  the  sides  are 
attached  to  the  ascending  ramus  of  the  ischium  above  the  origin 
of  the  erector  musde,  and  to  the  descending  ramus  of  the  pubes; 
and  the  base,  looking  towards  the  rectum  and  the  levatores  ani, 
whose  fibres  appear  beneath  it,  is  oblique  upwards  and  inwards 
towards  the  central  point  of  the  perinaeum,  which  it  joins ;  and 
from  this  border  a  thin  fascia  is  prolonged  over  the  levatores  in 
the  ischio-rectal  fossa,  and  is  applied  externally  to  the  obturator 
ftseia  on  the  outer  wall  of  the  pelvis,  at  the  point  of  separation 
ef  the  levator  from  it :  it  is  this  thin  prolonged  part  of  the  fascia 
which  is  sometimes  considered  as  a  portion  of  the  deep  perin»al 
fucia,  through  which  passes  the  lower  part  of  the  rectum,  and  m 
the  female  the  vagina.  Perforating  the  centre  of  the  ligament^ 
atxMit  one  inch  below  the  symphysis  pubis,  is  the  urethral  canalj 
which  receives  firom  the  membrane  a  fibrous  prolongation  both 
^NTwards  and  backwards,  and  this  obscures  the  margins  of  the 
aperture ;  above  this,  in  the  middle  line,  or  about  half  an  inch 
below  the  symphysis,  are  the  apertures  for  the  dorsal  veins, 
of  the  penis ;  and  on  each  side  of  this,  near  the  attachment  to 
the  bone,  it  is  perforated  by  the  dorsal  artery  and  nerve  of  the 
penis,  the  latter  being  highest.  The  anterior  surface,  inclined 
slightly  downwards  and  forwards,  is  in  contact  with  the  accelera- 
tores  urinse  muscles,  and  with  the  erectores  penis,  as  well  as  the 
transversales,  and  the  vessels  and  nerves  that  lie  in  the  hollow 
or  space  between  the  muscles ;  and  united  to  it  in  front,  near  its 
lower  border,  is  the  superficial  fascia  that  dips  down  behind  the 
transversalis  muscle :  the  junction  of  the  two  fascia,  as  before 
explained,  determines  the  direction  of  effused  urine.    The  pos-* 

« 

'  *  This  was  described  by  the  name  of  <*  triangular  ligament  of  the  urethra** 
by  M.  Calles,  in  the  number  of  his  Surpieal  Anatomy  before  mentioned ;  it 
2a  called  the  **  Tapon^rose  moyenne,  by  BUmdin "  (  Tndtd  tfAnaicmie  Thpo* 
graphique);  and  "ligament  p6rin^al/'  by  M.  Carcassonne  (  7%eW,  MontpelUer, 

fen.) 
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terior  surface  is  in  rdatiad  with' the  levatotes  an!,  mho&Cfikrtm 
descend  behind  it,  as  well  as  wilh  the  prostate  gfamd»  and  aSabci 
IS  prolonged  back  from  it  to  join  the  pelvic  £Meia  en  diefivostatef 
The  ligament  serves  to  support  the  thin  membrattooa  portion  «£ 
the  uretlira  which  passes  through  it,  and  h  divides  ther  ouialt  wH 
the  urethra  into  a  spongy  portion  external  to  the  pelvis,  whoae 
extent  backwards  is  marked  by  the  enlargement  of  the  butty  dosir 
to  the  triangular  ligament^  and  into  a  portion- within. Ilie  cwritf 
of  the  pelvis,  which  includes  its  nembranous  and  prostaaio  diw 
sions.  It  consists  of  two  layers :  the  superficial;  now  appasviit^ 
is  very  thin,  and  allows  the  pudic  artery  to  lie  seen  through  it  j 
it  is  attached  firmly  to  the  bone  on  each  side,  and  if  it  be  dmded 
earefiilly  near  this  insertion,  and  thrown  towards  tbe*nrednna  «d 
both  sides,  its  posterior  layer,  wkh  the  parts  between  iibe  twiv 
watt  come  into  view  by  means  of  a  little  dissection.  The  posterior 
layer  of  the  ligament  is  an  extension  of  the  obturatorfiucia  a«3rots 
the  space  induded  by  the  arched  borders  of  the  mtti  of  thh 
pubesand  isehtuni;  it  is  continued  upwards  to  the<peaterior  part 
of  the  syro|ihysis  on  which  it  ends,  and  below^  it  joins  tfte  antei» 
liorlayer,  and  the  prolongation  over  the  levator^  The  space  n^ 
eluded  between  the  layers  i»  larger  below  than  abovvy  end  in*  it 
ave  placed  tlie  sub-pubic  ligament  olose  to  the  p«dies,  wkh  the; 
dossal  veins  of  the  penis  perforating  it ;  the  roembeanous  portion 
of  the  urethral  wlw»  occupies  the  centre  of  theligamenl^ together 
with  the  compressor  urethrsB  rousde  aeting  on  thn  part  of  th& 
arethral  canal,  and  consisting  of  a  vertical  Aueioulus  of  fibree 
from  the  pubes,  and  a  trinaverse  from  the  tuberosity  of  the  is*' 
ehimn ;  and  below  the  urethm  and  beneath  the  fibres*  of  Hift 
muscle  is,  on  each  side,  Cowper*s  gland ;  along  the  rami  of  the 
laohittm  and  pubes  are  the  truaka  of  the  pudic  vessela  and  nervn^ 
the  artery  giving  its  transverse  artery  to  the  bulb  heiween  thft 
two  layers ;  and  running  in  the  same  course  is  a  nerve  to  the 
same  part  of  the  urethra*  Some  large  veins  are  also  found  be^ 
tween  the  layers.  " 

Com.         The  coa^prvEMor  urMra  mHsck*f  well  marked  in  some  sobjeets, 

pcetiof 
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Muscle.  .>  The  niuiole  hect  namtd  eampteuor  urelkne,  htt  had  its  t«rti«l*aod 
tnuBSvene  portions  described  as  separate  muscles  by  different  authors ;  bat 
ire  think  with  Guthrie,  that  it  is  better  to  consider  them  aa  one  musclv. 
The  vertical  fibres  and  inferior  tendon  are  described  by  Wilson  in  the  fir^j^ 
volume  of  the  Medico-  Chtrurgical  Trantaction*,  in  a  paper  entitled  *'  A  X>0. 
scription  of  Two  Muscles  surrounding  the  membranous  Part  of  the  Urethn^^^ 
1808.  These  have  been  named  Wilson's  muscles;  but  there  is  great  diffow 
ence  of  opinion,  whether  they  are  within  the  layers  of  the  triangular  liga- 
ment, or  are  only  a  part  of  the  levator  ani ;  but  from  a  careful  perusal  of  tb^ 
Jwper,  we  consider  that  Wilson  intended  to  point  out  the  fibres  between  th» 
ayers  of  the  ligament.  The  transverse  fasciculus  of  muscular  fibres  U 
pointed  out  by  Santorini  in  his  0b»erv<4i»nes  Anatomica,  1724,  cap.^]^j{  viii^ 
as  an  **  elevator,  or  ejaculator  of  the  urethra  |**  and  he  states  that  i^;!^ 
inserted  into  the  lower  part  of  the  urethra.    This  is  delineated  in  pla^te  3. 


Tn-wAerm^^m  so^  »  vittntfld  hbt^n^^em  the*  ligrevt  of  the  triangvlif 
li^ainenVttnd'aotB  in  tlinHnuiiiing.the'ctUberof'the  meikibranotfi 
piMion^of  Ijbe  «retliva»' whi^b  is  ■uirouiidtfl  b^  its  tendon.  The 
teuBolc-tcoBMts,' on  «eoh  side,  of  a  TertioBl  and  a  homontid 
flBflhy;portit>B,  united  by  a  ^entnil  tendon ;  the  rertioal  portion 
^Hms'  above  bj"  a  tendon  attnohed  to  the  posterior  fart  of  origin, 
tbe  iymphy^9f  about  one  eighth  of  an  inch  above  its  loirev 
border^  and  it  is  also  united  to  the  posterior  hrjrer  of  the  triangular 
ligaknents  fleshj  fibres  soon  seooeed  to  the  tendon,  and  &ese 
fefiacBte  near  the  urethra  into  two  muscalar  bands,  which,  op« 
posite  the  side  of  the  urethra,  spread  themselves  out  tfaroogli 
the  whole  extent  of  its  menbranoos  part,  and  end  below  in  a 
median  tendon*  The'  transverse  portions  cohunence,  one  on 
each  side,  by  e  wide  butdiin  tendon  Becm  the  ascending  ramutf 
of  theiflcUum,  a>  little  below  its  junotienirith  the  deseen^g 
nmas  of  the-pubea,  and  benea^>  the  cms  and  its  erector;'  the 
€dshy  fifaves  are 'directed 'almost  transversely  inwards  to  the 
nembvanous  partof  Uie  urethra^  and  end  in  a  tendon  whidv  joins 
with  itsHfeHows  and  that  of  the  other  portion,  both  above  andbe^* 
lew  thia  tube,  so  as>  tokioase  it  in  «  tendinous  sheethy  the  line  of 
tendon  below  the.  urethra  being  tnsevte^  behind,  into  the  under  imer. 
paet  of  the  front  of  the  prostate^  and  be^e^  to  the  dentral  pobit  ^'^ 
of  the  perinssum  (  and  the  upper  line  of  tendon  is  fixed,  behind^ 
-to<the  oppee  snr&oe  of  the  front  of  the  prostate^  and  before,  to 
thb  urettne  in  front  of  the  triangular  ligament*  The  transverse  Reu- 
porden of tbis> muscle aoasetimes Ues  en  the  podic  artery^  butsft ^^^*^ 
ethers* is-  beneath  it^  and  itoonoeela  Cowper's  gland  w^di'  is 
etfli  deeper:  die  vertseal  part  ia  separated  from  the  anterior 
fibres' of  the  levator  ani,  running  sometbing  in  the  same  direction, 
by/the  posterior  layerof  the  triangular  ligament*  Theten^nomi 
fines  of  nisertioBr  cannot  betseen  in  the- front  view,'  since >  they 
requite 4i'iaeeral  oneirbut  if  the  urethra  be  separeted  firem  tiie 
body  of  <tlie  peni%'  and  puUed  denrnn  11  tt]e>  abetter  view  of  them 
will  be  obtained. 

t^J^Sbfljpef^'es'  dm<Mi*p9VM$aiiepbmdi^  ere  contained  between  coir.    • 
the  layers  of  the  triangular  ligament,  below  the  membranous  ^Smm. 
|>ortien}of  the/ufethray Mid  dose  behmd  thebidb^  the  transterse 
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^J5,,  m  the  Ohtervdium«$,  and  in  plate  1$.  fig.  t.  in  the  SepUmdeeim  Tahuhe, 
j^rit^rini  h^ /moreover  defl^ribed  the  iime  muscle  in  .^e  female,  in  his 
dHjfrtativkHp  cap.  ti.  §  iv/ilui  passing  oVer  the  urethra,  and  he  named  it  the 
"m^yikif  liirethfW;^  and  it  Is  shown  m  pTate  d.  6g.  I.  as  well  as  In 
^^^  ir'M'l.  olf  the  l^6iefiM^m  Td^ti,  '  Ouihrie,  in  hiii  work.  On  m 
kl^m  Dimtu'tf  tke  SSek  6y  At  Sbdder  ^nd  of  the  Vreihra,  l$l^4^ 
'i$^  and.folldwiisg,  &«k4s  ment&ii' df  fhete  inuscles  of  Wilson  and  S^i^ 
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-portion  of  the  compressoi*  urethne  concealitig  the  gland  of  eadi 
side,  and  they  lie,  oflentimes^  close  to  the  artery  of  the  huUb 
hut  below  it/  Each  is  a  small  conglomerate  gland,  varying  in 
size  from  that  of  a  small  pea  to  the  sise  of  a  coffee  berry :  a 
amall  duct,  near  an  inch  in  length,  is  connected  with  each,  and 
perforates  obliquely  the  spongy  portion  of  the  Urethra  to  open 
into  the  under  and  laterd  part  of  the  canal,  ebout  the  same 
distance  from  the  triangular  ligament,  by  an  aperture  that  will 
scarcely  admit  a  bristle.  These  bodies  are  sometimes  so  small 
418  to  escape  detection,  or  there  may  be  a  second  ghmdular  body 
in  front  of  them. 
Disiec.  The  pudic  artery  is  seen  between  the  layers  of  the  triangular 
'^^"'  ligament  to  divide  into  its  tenninal  branches ;  and  the  donti 
branch  of  the  pudic  nerve,  deeper  than  the  artery,  is  obaerved 
to  perforate  the  border  of  the  si4>-pubic  ligament  to  reach  the 
dorsum  of  the  penis ;  these  are  to  be  followed  back  along  the 
tmter  wall  of  the  ischio-rectal  fossa  of  the  right  side,  and  the 
tubular  sheath  of  fascia  that  incases  them,  laid  open  as  far  as  to 
jwhere  they  appear  in  the  fossa,  and  the  reoMamng  anatomy  of 
both  the  nerve  and  artery  will  be  exposed*  The  cutaneous 
branches  of  both  have  been  previously  dissected ;.  but  these  may 
be  again  referred  to,  if  needed,  with  the  general  description  of 
the  trunks* 
Pudic  The  pudic  artery^  a  branch  of  the  internal  iliac  in  the  pelvi^ 
Artery.  ]^y^  |)j|g  cavity  by  the  great  sacro-sciatic  notch,  enters  the 
ischio- rectal  fossa  through  the  small  notch,  and  supplies  the  ex- 
ternal genital  organs,  both  in  the  male  and  female,  as  well  as  the 
parts  of  the  perinaeum.  It  is  the  last  portion  only  of  the  artery 
that  is  now  dissected:  it  enters  the  ischio*rectal  fossa  at  the 
posterior  part,  extends  forwards  along  its  outer  boundary,  placed 
against  the  obturator  intemus  muscle,  but  separated  from  it  by 
the  fascia,  and  it  lies  in  an  aponeurotic  canal  together  with  the 
pudic  nerve  and  vein,  the  nerve  being  below  the  artery ;  and 
opposite  the  tuberosity  of  the  ischium  it  is  one  inch  and  a  half 
above  this  prominence  of  bone,  and  about  two  inches  from  the 
aurfece,  but  as  the  artery  approaches  the  front  of  the  foasa  or 
base  of  the  triangular  ligament,  it  is  nearer  the  surfiice :  it  now 
enters  between  the  layers  of  the  triangular  ligament,  ascends 
along  tlie  rami  of  the  ischium  and  pubes,  either  covered  by  the 
.compressor  urethrae  musde  or  lying  on  part  of  it,  and  near  die 
sub-pubic  ligament  perforates  the  superficial  layer  of  the  tri- 
angular ;  and  in  its  position  between  the  ramus  of  the  pubes 
.  and  the  crus  penis,  divides  into  the  arteria  corporis  cavernoai 
Branch.. and  the  arteria  doraalis  penis.  Its  branches  are  distributed  to 
^       'the  central  parts  of  the  perinseum  and  the  external  genitals ; 

thus — 
Hannor.      Inferior  fuBfnorthoidal  arteries  supply  the  lower  part  of  the 

'Ixudal.' 
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rectum,  sphincter,  and  the  parts  in  the  fossa,  joining  those  c£  tfce 
i^posite  side. 

The  guperfidal  perinmtU  is  distributed  to  the  central  part  of  su|}«r. 
tiie  perinaaum  in  front  of  the  anus,  and  to  the  scrotum :   this  Mnmi 
toastomoses  with  its  fellow.    The  ira$isver$e  perinmai  passes  also  Tram. 
to  the  middle  line  of  the  perinseum.   In  this  part  the  podic  gives  ^^"^' 
a  separate  artery  to  the  erector  penis  muscle.    These  arteries 
have  been  already  dissected  with  the  cutaneous  nerves,  and  tlie 
description  will  be  found  with  them. 

The  artety  &f  the  Imlby  the  most  important  branch  of  this  Artery 
Tessel,  arises  from  the  pudic  when  it  has  entered  between  the  suibf 
layers  of  the  triangular  ligament,  runs  almost  horizontally  in- 
wards between  the  layers,  at  a  variable  height  above  its  base, 
but  usually  about  a  quarter  of  an  inch,  reaches  the  bulb  of  the 
urethra,  and  ends  by  perforating  the  spongy  substance  in  which 
k  ramifies.  Near  the  urethra  it  sends  downwards  a  small  branch    . 
to  Cowper's  gland  ;  but  this  is  not  seen  unless  it  is  a  successful 
injection  of  the  arteries  of  this  part.     It  is  this  artery  that  it  is 
%o  important  not  to  injure  in  the  operation  of  lithotomy,  since  its 
large  size,  and  the  density  of  the  ligament  in  which  it  is  placed 
preventing  its  retraction,  occasion  serious  hflemorrhage. 

The  arUry  ef  the  corpus  oavemosum,  one  of  the  terminating  Artery 
branches,  lies  for  a  short  distance  between  the  cms  and  the(>,rpus 
bone,  and  then  perforates  the  fibrous  tissue  of  the  penis  to  ra-  caverno- 
mify  in  its  cellular  structure ;  but  the  distribution  of  this  vess^  ^""^    ' 
in  the  interior  of  the  cavernous  body,  will  be  seen  in  the  ex- 
lamination  of  the  penis. 

The  dorsal  cntery  of  the  penis  runs  upwards  and  inwards  be-  P^"*J| 
tween  the  crus  penis  and  the  bone,  and  in  firont  of  the  sub-pubic  ^^^  ' 
ligament,  coming  into  relation  with  the  nerve  of  the  same  name 
ivhich  is  now  superficial,  and  they  both  pass  forwards  between 
the  layers  of  the  suspensory  ligament,  and  along  the  dorsum  of 
the  penis  to  which  they  are  distributed ;  but  their  final  divisions 
will  be  dissected  afterwards.     This  branch  is  very  small  in  the 
female?  it  is  sometimes  a  separate  branch  from  the  internal 
Iliac,  and  perforates  the  triangular  ligament  to  reach  the  penis. 
*     The  pudic  artery  is  accompanied  by  a  vein  which  has  the  Pudio 
eame  relations  as  the  artery,  and  the  same  branches,  with  the  ^**°* 
exception  of  the  dorsal  vein  that  perforates  the  sub-pubic  and 
triangular  ligaments,  to  open  into  the  {Jexus  of  veins  on  the 
iiides  of  the  prostate  gland. 

The  pudic  nerve,  a  branch  of  the  sacral  plexus,  enters  the  Pudic 
4schio-rectal  fossa  with  the  artery,  and  soon  divides  into  a  large  ^^^^' 
inferior  branch   to  supply  the  parts  in   the  perinaeum,  and  a 
«mall  one  that  continues  the  ah-ection  of  the  nerve  with  the 
vessel,  and  ends  on  the  dorsum  of  the  penis.     The  large  inferior  Jj^"<*' 
'division,  or  perineal  branch,  situated  below  the  artery,  and  con-  rintrti 
Gained  in  the  same  sheath  of  fasciii,  extends  forwards  nearly  to  ^'  ' 
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the  base  of  the  triangular  liganeiit,  and  ends  by  dWiding  into 
many  branches  to  supply  the  muscles  and  bulb  of  the  nrethia. 
Branch.  Xhe  branches  of  this  nerve  are  numerous,  but  much  resemble 
Inferior  those  of  the  artery.    The  infenar  hmmarrhMal  nerves,  some* 
^«mor.  times  branches  of  the  pudic,  and  sometimes  of  a  distinct  nerve 
'of  this  name  from  the  sacral  plexus,  run  inwards  to  the  lower 
part  of  the  rectum  and  sphincter,  and  central  part  of  the  peri* 
Pott*,    neeum.    The  poiieri&r  bnmeh  of  the  two  superficial  perinnal 
Super,    nerves,  or  the  external  perinseal,  appears  in  the  front  of  the 
$^^     ischio-rectal  fossa,  and  then  runs  forwards  to  be  distributed  to 
n»aL      the  scrotum.    The  anterior  tiuperfoeial  perinaal  perforates  the 
superi^'  obturator  fascia  near  the  base  of  the  triangular  ligament,  and 
branch   ^"^"^  forwards  with  the  artery  of  the  same  name,  to  end  in  the 
scrotum  and  perinssum :  this  supplies  muscular  branches  to  the 
Ncnre  to  transvorsalis  and  accelerator  unnsB  muscles.     The  nerve  ofAe 
Bulb,     bulb  is  one  of  the  numerous  branches  into  which  the  perinseal 
portion  divides  near  the  base  of  the  triangular  ligament:  it  pei^ 
forates  the  obturator  fascia  with  the  rest,  imd  passes  upwards  and 
inwards,  commonly  between  the  fibres  of  the  base  of  the  trian- 
gular ligament,  to  reach  the  bulb  of  the  urethra,  to  whkk 
and  to  the  spongy  portion  of  this  tube  it  u  distributed:  one  or 
more  very  long  and  slender  filaments  run  for  some  distance  oa 
the  surfiice  of  the  spongy  substance  of  the  urethra,  before  perfe* 
MuMa-  xating  it.   Mueeular  brmekee  are  given  olFalso  from  the  division 
^'       of  this  portion  of  the  nerve.    One  passes  outwards  to  supply  the 
erector  penis,  which  it  enters  by  its  under  surface ;  and  a  small 
nerve  extends  forwards  from  it,  perforates  the  base  of  the  tri. 
angular  ligament,  and  sup|]^ies  the  compressor  urethra:  this 
small  nerve  may  be  a  distinct  branch.    The  other  muscular 
branches  may  arise  either  separately  from  the  superficial  peri* 
asDal,  or  by  a  single  branch  which  passes  beneath  the  trans* 
Superior  versalis  musde,  and  divides  to  supply  them.   The  superior  brrmek 
wviSiHi^'^'^  ^®  division  of  the  pudic  nerve  in  the  posterior  part  of 
Nerrc.    the  fosss,  beoooies  the  dorsal  nerve  of  the  penis :  it  accompanieo 
the  artery^  and  placed  above  thu  vessel,  runs  with  it  upwards 
and  forwards,  enters  with  it  between  the  layers  of  the  triangular 
ligament,  but  situated  deeper  than  it;  and  when  the  vessel  per« 
forates  this  structure  to  divide  between  the  cms  penis  and  bonCt 
the  nerve  still  continues  between  the  layers,  passes  through  the 
base  of  the  sub-pubic,  next  perforates  the  superficial  layer  of  the 
triangular  ligament,  and  then  comes  into  contact  with  the  branch 
of  artery  of  the  same  name,  passes  with  it  between  the  layera 
of  the  suspensory  ligament,  and  is  distributed  to  the  penis  and 
its  integuments.    The  size  of  this  nerve  varies  according  to  the 
aex,  since  it  is  small  in  the  female,  but  the  opposite  in  the  males 
its  anatomy  on  the  penis  is  dissected  with  the  abdomen. 
^^^'     To  obtain  an  accurate  notion  of  the  structures  divided  in  the 
tiM       lateral  operation  of  lithotomy,  it  would  be  necessary  to  porfonn 


'A^  ep^raitte^imdtlien  toftxJMBmetheperiiiaBaini  oa'theeamcisiAi*  opera. 

^0l^^but»  with  only  the.pceBent  dissected  one,  the  dissectorniuBt  j^^^^^J, 

<iMdi^vjeuil  to.reoaU  to^.his  memory  the  anatomy  of  the  different  tomy; 

-pftrid  a«  they  wete  expooued**   The  inoision  to  reach  the  bladder  m 

4^QimeDced  on  the  surfaoey  in  tlie  rapk6  of  the  pertnseum,  about 

•^taohiinfraBt/of.  the  WBkm^  and  is  carried  diimrD>  on  die  left 

.^(t,  to.:  betveen  the  tuberosity  of  the  itchiuin  aad  the  aauf ;; 

il^iadiviides  the  pkin^  eoperficial  fiiMcia  and  vessels,  and  ends  in 

'4dks  iachioHaeoUi  fossa*.    The  .nest  istcp  is  to  carry  •  the  knife  ioto 

^e^posAerioipart  of 'the  interval  between  the  erector  penis  and. 

«#k<y:eii»aU»r.  iirin«».  to  cat  Across  the  transverse  muscle  and 

';|kr&ery^  Attd  protiafajyv  the  superficial  perinsMil  vessels«md  nerves^ 

't^ei^i!  .with .  the  loaxer  part  of  the  triangular <  Hgament.  and 

i]»e  <  anterior  fibres  of  the  levator  ani,  in  order  to  •expose'  the 

9^if  tjt  the  membraiKMis>  past  of  theurethm.    When r the-  staff         * 

i»j  reftc|[ied»  tlie.  knife  is  to  be  conveyed  in  its  groove  into  the 

J^bi^der^  dividiDg  tikis  part  oi> the  urethra  and  the-  posterior  laycpr 

t9f(.t^&  iriangular. ligament;   and  the  prostate  g^and  thalsaiv 

^unds.the  neck  of  the  bladderi  but  net  now  exposed,. is  to-be 

feut.dowawAcds  and  outwards;  the  oapsule  that  susrooBdsjthis 

body  wUl  be  divided  at  the  ^ame  tkne^  and-  the  bladder  will  'be 

fspened.*    The  previous  dissection  will  have  shonrD^that'' the 

j]0iQtijin  in.  thei. middle  line,  and. the  podie  vessels  en  die^outer 

^aU  vof  the  ischio*rectal  fossa,  together  with  the^bulb  and  its 

fAtery  in  the  triangular  Ugament,  are  the  piarts  to  -be  avoided  in 

tiiie>eperatiom    The  artery  and  bulb  will  be  cut'only-  by  making 

tJie  0C8t  and  following  incisions  to<  readi^  the  urethra- too -fiff 

forwarxls:  the  rectum. will  escape  being  wounded  .if  it  tyeheld 

eside- with. the  left. hand  during  the  -previous 'tncisioasi  and  if 

the  kni£s  be  made  to  divide  the  parts  in  the  same  ^ioe  as  thai  nf 

tfack  division. of <  the  integuments^  instead  of  being  'turned ><to9 

tenehinwatds'to  the  middle  line;  and  the  pudic  artery  will  be 

avoided  by  the  satne  means :  this  is  so  well  secured  from  iafury 

by  .the  wall  of  the  pelvis,  that  it  seems  almost  impossible  to 

veaoh  it  if  the  knife. te  skilfully  used.     In  dividing  the  prostate^ 

the  incision  is  to  be  directed  downwar-ds  aad-  outwatds  in  the 

left  lateral  lobe  of  the  gland,  this  being  its  largest  measurements 

^iid  die  same  inclination  is  to  be  given  to  the  knife -to  avoid,  the 

OQtnmon  ^aculatory  duct  whidi  lies  newer  the  middle  :lin^^ 

but  these  fiiots-  wiE  be  verified  in  the  examtaation '  of  the 

firoatate. 

^  When  ^e  perinseum  is  completed^  fasten  together  the  -  flaps 
<lf  skin  with  a  few  stitches,  and  put  down  the  extremities. 

^  ^  I  iisYa  fi)Uow«d  the  example  of  the  JhiUm  DitMcldr,  aad  IhAt  of 
Quain't  AruUomjfy  ia  introdueiog  tliese  surgical  remukt. 

•TV     1  *  f  •  - 
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In  the  female,  the  perineum  diflfers  more  from  that  of  the 
male  in  its  external  form  than  in  its  internal  anatomy,  though  it 
has  parts  proper  to  it,  as  the  aperture  of  the  vagina,  surrounded 
by  its  sphincter  muscle,  and  the  existence  of  labia  instead  of  a 
scrotum.  The  different  steps  in  the  dissection  of  the  other  w31 
serve  for  that  of  the  female,  and  the  same  description  will  suffice, 
generally,  for  the  two.  The  boundaries  of  the  space,  and  mark* 
ings  of  the  surface,  are  referred  to  in  the  general  description  of 
this  part  in  the  male. 
DiMcc  Make  a  transverse  incision  above  the  vulva  to  the  thighs,  and 
****"'  another  at  the  tip  of  the  coccyx,  and  connect  the  two  together 
by  an  incision  in  the  middle  line,  carrying  it  round  both  sides  of 
the  vulva  and  of  the  anus :  raise  the  naps,  as  in  the  male  ;  clean 
away  now  the  fat  from  the  ischio-rectal  fossa,  on  one  side,  to  a 
line  with  the  front  of  the  anus ;  and  on  the  opposite  do  the  same,, 
dissecting  out  the  nerves  and  vessels,  which  are  similar  to  those 
in  the  male,  but  smaller. 

Examine  next  the  attachments  of  the  superficial  fascia  on  the 
leil  side  :  externally  and  behind  it  ends  as  in  the  male,  but  in- 
ternally and  in  front  it  ceases  in  the  labium ;  and  on  the  oppo- 
site side,  follow  the  cutaneous  nerves  and  vessels  in  the  fat : 
they  are  the  same  in  number,  but  are  much  smaller,  and  are 
distributed  to  the  labium  and  integuments, 
DiMce-       Remove  the  labia  and  the  cellular  membrane  from  the  front 
^^-      of  the  perinseum,  and  the  sphincter  vaginae  surrounding  the  en- 
trance of  the  vagina  is  exposed;  the  erector  clitoridis,  on  the 
rami  of  the  pubes  and  ischium  ;  and  the  transversalis  perinaer^ 
crossing  from  the  tuberosity  of  the  ischium  to  the  middle  line. 
Sphtnc-      The  spkincier  vaptfue  muscle  consists  of  orbicular  fibres  around 
gina  ^  the  orifice  of  the  vagina,  and  it  is  attached,  posteriorly,  to  a 
MuKie.  central  point  in  the  perinseum,  midway  between  the  posterior 
Origin,    extremity  of  the  vulva  and  the  anus,  and  it  here  mixes  with  the 
muscular  fibres  of  the  sphincter  and  transversalis :  the  fibres  are 
directed  forwards  on  both  sides  of  the  aperture  of  the  Tagina» 
iMcr-     A°^  ^^^  inserted^  above,  into  the  body  of  the  clitoris,  with  the 
tion.      erectores  clitoridis  muscles.     This  muscle  surrounds  the  orifice 
uom!     of  the  vagina,  and  some  of  the  deeper  fibres  are  in  close  contact 
with  its  walls. 

The  erector  clitoridis  is  the  same  in  its  anatomy  as  the  erector 

penis ;  and  the  transversalis  is  also  similar  to  the  same  musde 

m  the  male. 

Di«««c.       Detach  the  erector  and  cms  from  the  rami  of  the  pubes  and 

*«oii.      ischium^  and  remove  the  outer  circular  fibres  of  the  sphincter 
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vaginse  from  the  front  of  the  triangular  ligament :  this  Ftructure 
is  the  same  as  in  the  male»  except  that  the  vagina,  in  addition  to 
the  urethra,  passes  through  it. 

Raise  one  layer  of  the  triangular  ligament,  and  the  compressor  oim«c. 
urethrse  muscle  is  exposed :  the  transverse  part  of  it,  or  the  ^^°°' 
depressor  of  SantorinI,  is  sometimes  very  well  marked.  The 
nerves  and  arteries  between  the  layers  of  the  triangular  Hga- 
laent  are  the  same  as  before  described ;  but  those  to  the  clitoris, 
instead  of  being  the  largest,  as  in  the  male,  are  the  smallest ;  and 
the  branches  of  the  pudic  artery  and  nerve,  that  correspond  to 
the  bulb,  are  distributed  to  the  wall  of  the  vagma.  Cowpei's 
glands  are  smaller,  and  the  ducts  from  them  open  into  the 
vagina. 

Follow  back  now  the  trunks  of  the  pudic  vessels  and  nerve, 
aud  coofti^ete  their  anatomy. 
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DISSECTION   OV   THE   A^DOMINAI.   WALL. 


DISSECTION  OF  THE  ABDOMEN. 


Dmcc  The  dissection  of  the  abdomen  follows  afler  that  of  the  perinseunu 
tion.  fYhiB  part  is  sufficiently  raised  by  the  blocks  beneath  the  but* 
tocks  and  chest,  as  recommended  for  the  extremities ;  and  one 
beneath  the  loins  would  prevent  the  following  back  the  abdo* 
minal  muscles  to  their  posterior  attachments.  To  render  the 
muscles  tense,  inflate  the  abdomen  by  an  aperture  through  the 
umbilicus  ;  arid  then  make  one  incision  outwards,  over  the  side 
of  the  chesty  from  the  ensiform  cartilage  to  about  midway  be* 
tween  the  sternum  and  spine ;  another*  below,  from  midw:ay . 
between  the  umbilicus  and  pubes  to  the  front  of  the  crest  of  the 
ilium,  continue  this  along  the  crest  till  nearly  opposite  the  termi- 
nation of  the  one  above,  and  then  connect  the  two  by  a  vertical 
incision  along  the  side  of  the  chest :  raise  the  portion  of  in- 
tegument towards  the  middle  line,  and  leave  untouched^  for  the 
present,  the  small  piece  of  skin  in  the  inguinal  region.  In  the 
cellular  membrane  or  superficial  fascia  beneath  the  skin,  will  be 
found,  on  the  side  of  the  abdomen,  near  the  vertical  incision  in 
the  integuments,  the  middle  cutaneous  branches  of  the  inter- 
costal nerves,  which  run  downwards  and  forwards  ;  and  near  the 
middle  line,  the  anterior  cutaneous  branches  of  the  same.  If 
it  is  the  dissection  only  of  the  muscles  that  is  required,  take  the 
cellular  membrane  as  well  as  the  skin  from  the  muscular  fibres, 
and  clean  the  muscle  in  the  direction  of  its  fibres,  or  of  the  in'> 
cision  along  the  side  of  the  chest. 

The  cutaneous  nerves  of  the  abdominal  wall  are  branches  of 
the  intercostal  nerves,  which,  in  the  lower  spaces^  enter  between 
the  abdominal  muscles ;  and,  like  the  cutaneous  nerves  of  the 
thorax,  they  consist  of  a  lateral  and  a  median  set.  The  hUeral 
set  or  middle  intercostal  cfitaneous,  six  or  seven  in  number,  enter 
the  integuments  along  the  side,  about  midway  between  the  spine 
and  middle  line  in  &ont,  and  form  an  arch  as  they  emerge, 
the  lowest  being  the  most  posterior ;  the  upper  ones  appear 
between  the  digitations  of  the  serratus  magnus,  and  the  lower 
between  those  of  the  external  oblique  muscle.  These  nerves, 
with  the  exception  of  the  last,  run  downwards  and  forwards,  at 
first  between  the  oblique  muscle  and  its  fascia,  then  perforate 
the  fascia,  and  are  directed  towards  the  linea  semilunaris,  sup- 
plying the  integuments  of  the  side  of  the  abdomen.  The  last 
of  these,  or  the  cutaneous  branch  of  the  last  dorsal  nerve,  larger 
than  the  others,  instead  of  being  distributed  on  the  abdomen, 
passes  vertically  downwards  over  the  crest  of  the  ilium,  and 
supplies  the  mteguments  over  the  upper  part  of  the.  gluteal 
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Tegion :  it  is  occaBionally  very  small.    Another  stnftll  nerve  from 
the  ilio*ingBinal  branch  of  the  lumbar  plexus  perforates  the  cuu- 
external  oblique  muscle  near  the  crest  of  the  ilium,  descends  j"^^!'J',' Jf 
with  the  anterior  branch  of  the  last  dorsal  nerve  but  posterior  inguin^. 
to  it,  over  the  crest,  and  is  lost  in  the  integuments  on  the 
gluteal  muscles :  its  sise  depends  upon  that  of  the  last  dorsal 
nerve.      The  central  or  median  set  of  cutaneous  nerves  corre- 
spond to  the  anterior  cutaneous  branches  of  the  intercostal  nerves  Anterior 
of  the  thorax,  and  are  the  terminal  branches  of  the  same  nerves  l^l^l{ 
in  the  wall  of  the  abdomen.    They  become  cutaneous  by  perfo-  cutane- 
rating  the  sheathof  the  rectus  muscle,  and  turn  outwards  tosupply  °"'' 
with  the  lateral  cutaneous  nerves,  the  integument  of  the  abdo^ 
wen.     The  number  of  these  is  very  irregular,  nor  do  they  perw 
forate  in  a  continued  line,  some  being  much  nearer  the  centre 
of  the  body  than  the  others.     Both  this  and  the  other  set  of 
the  nerves  are  accompanied  by  small  cutaneous  arteries  which 
end  in  the  integuments. 

Throw  down  to  the  thigh  the  remaining  piece  of  skin  which  dimco 
covers  the  inguinal  region^  without  disturbing  the  cellular  mem-  ^^"' 
brane,  bv  means  of  an  incision  along  the  middle  line  to  the 
pubes  :  aivide  the  skin  along  the  dorsum  of  the  penis,  as  well  as 
Tertically  that  of  the  scrotum,  and  raise  it  from  these  parts  ti> 
expose  the  continuity  of  the  cellular  layer  with  that  of  the  ab- 
domen, and  next  examine  the  subcutaneous  cellular  membrane 
or  superficial  fascia  in  the  inguinal  region. 

The  ^perfidal  fdeda  of  the  greater  part  of  the  abdomen  supers. 
has  received  no  especial  notice,  but  that  covering  the  inguinal  ^  ^"~ 
region  has  been  attentively  studied,  because  of  its  relation  to 
inguinal  hernia.  *  In  the  groin  it  is  continuous  with  that  of  th^ 
rest  of  the  abdomen,  and  is  divisible  near  Poupart's  ligament 
into  two  layers,  like  that  of  the  thigh,  by  the  same  cutaneous 
iressels  which  are  enclosed  in  it.  The  superficial  of  the  two  super. 
layers  is  now  to  be  separated  from  the  deep,  by  a  transverse  J^^*^. 
faicision  from  the  spine  of  the  ilium  to  the  middle  line,  and  t^ 
another  from  this  last  spot  to  the  pubes,  the  line  of  division  being 
fiiarked  by  the  cutaneous  vessels  which  ramify  between  them, 
and  by  a  condensed  whitidi  portion.  It  contains  the  adipose 
matter,  varies  in  thickness  according  to  the  condition  of  the 
saWect,  and  is  separated  from  the  deep,  by  the  superficial  vessels 
and  by  the  inguinal  glands  along  Poupart's  ligament ;  above,  it  is 
<;ontmuous  with  the  superficial  fascia  of  the  abdomen,  and  below 
with  that  of  the  thigh  ;  and  as  it  passes  over  Poupart's  ligament 
it  is  unconnected  to  this  structure^  the  superficial  vessels  and 
glands  intervening,  as  is  seen  in  the  dissection  of  it  ill  the  thigh. 
Around  the  cord  it  sends  a  tubular  prolongation,  which  is  easily 
aeparated  from  it,  descends  into  the  scrotum,  assisting  to  form 

*  This  lA  described  by  Campef,  in  bis  Jt/onu  Hemiarumy  p.  II. 
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the  dartos,  and  is  there  destitute  of  adipote  tissnew      If  thiB 

layer  be  divided  down  to  the  bottom  of  the  icrotuiii»  it  will  be 

seen  to  become  very  thin»  to  be  of  a  reddish  colour,  and  to  be 

traversed  by  numerous  veins  which    are   visible   through  the 

thin  skin  of  this  part.     After  surrounding  the  testicle  in  die 

scrotum,  it  is  prolonged  backwards  into  the  perinseal  space,  and 

is  continuous  with  the  superficial  fascia  of  that  part;  windi 

explains  the  fact  of  effusions  €if  urine  into  this  region  finding 

their  way  through  the  scrotum  to  the  abdomen.     The  sheath  or 

prolongation  sent  around  the  cord  on  one  side  is  distinct^  in  the 

scrotum,  from  that  of  the  other,  and  by  their  contact  in  the 

middle  tliey  form  the  septum  scroti.    In  the  middle  line  of  tiae 

abdomen  it  is  thicker,  contains  masses  of  fat,  and  is  not  so 

separable  from  the  layer  beneath ;  it  is  continued  below  to  the 

penis,  and  loses  also,  as  in  the  scrotum,  the  adipose  tissue  which 

abounds  in  it  in  the  other  parts. 

<^u:>er-        The  superficial  vesaeUy  which  may  be  next  cleaned  and  feU 

y^lo^M.  lowed,  are  branches  of  the  femoral  artery,  which  turn  up  over 

Poupart's  ligament  between  the  layers  of  the  fascia,  and  ramiiy 

in  its  substance. 

«super-        The  superficial  external  pudic  artery,  the  most  internal  ia 

Extcr-    position,  crosses  the  cord,  supplying  it  with  branches,  and  is  then 

rudic     ^i^^^c^c^  ^o  ^^0  penis,  to  the  integuments  of  which  it  is  distributedt 

it  is  accompanied  by  the  ilio-inguinal  nerve  which  perforates  Uie 

deep  layer  of  the  fascia*    The  deep  external  pudic  beneath  the 

fascia  lata  of  the  thighi  is  distributed  to  the  inner  and  posterior 

part  of  the  scrotunk 

Supers.       TTie  superficial  ^igcutrie  arUry  ascends  over  Poupart's  liga« 

gi^tr?c^  meat,  near  its  centre,  and  readies  as  high  as  the  umbilicus 

supplying  the  integuments. 

8nj>cr.        The  S9^)erficialeircumfie3c  tin,  smaller  than  the  other  twe»  enda 

cTrcum.  '^^  ^^0  integument  and  superficial  fascia  near  the  cuest  of  tke 

flex  liti.  ilium;  it  may  not  turn  upwards  to  the  abdomen.  These  artnies 

are  accompanied  by  veins  of  the  same  name,  which  join  t|ie 

saphenous  vein  in  the  thigh.  HMut 

Lrmph-      The  fymphoHc  inguinal  glandSy  seen  also  in  the  thigh,  -sn 

QixniM.  three  or  four  in  number^  lie  parallel  to  Poepart^s  ligament,  ve^ 

ceive  the  lymphatics  from  the  genital  organs,  from  the  upper  elnd 

outer  part  of  the  thigh,  and  from  the  iMomen,  and  send  tfaek 

efferent  tubes  through  the  saphenous  opening;  ^  •   •  >*- 

Di«ec.       The  scrotum  may  now  be  pulled  forwards,  and  the  wdsiilnaa 

^'^'      it  continued  back  to  that  made  in  the  perinaeal  space,  so  as  to 

trace  forwards  the  cutaneous  nerves  and  vessels  already^  teto, 

which  supply  the  outer  and  under  surface  of  the  sctotom  atld 

lower  part  of  the  penis  with  branches.    Reflect  the  deep  ia^f^ 

pf  the  fascia  by  a  transverse  incision  from  Jthe  crest- of  tb^^^iblW)^ 

S(^  the  linea  alba,  end  by  a  vertical  oee  from  this,  to* the  pnbei^di 

its  union  to  Poopart*s  ligament  is  very  intimate,  and  ialM-M  fe0 
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broken  or  out  tfaroagh.  In  separating  it  from  the  cord  be  careful 
'jiot  to  destroy  a  tbin  ^scia,  the  spermatic,  ivhich  surrounds  the 
4»rd :  follow  it  both  into  the  scrotum  and  along  the  penis,  cutting 
through  the  coverings  that  it  sends  to  these  parts.  In  raising  it, 
«iie  or  two  branches  of  nerve  are  seen  to  perforate  the  tendon 
of  the  external  oblique  muscle,  as  well  as  to  pass  through  the 
external  abdominal  ring  with  the  cord. 

The  deep  layer  of  Ae  euperficial  fascia  *,  thinner  and  more  Deep  ' 
membranous  than  the  other,  is  closely  united  to  the  tendon  ofufe^luf' 
jthe  external  oblique  beneath^  bj  cellular  processes  free  from  fat ;  |Yku^ 
and  as  it  passes  over  Poupart*8  ligament  to  the  thigh, — where  a 
part  of  it  is  named  cribriform  fascia, — it  is  connected  to  it,  in  its 
whole  length,  by  cellulo-fibrous  membrane,  which  serves  as  a 
|Mirtition  between  the  tliigh  and  abdomen ;  and  if  this  be  divided, 
and  the  handle  of  the  knife  passed  beneath,  its  continuity  on  the 
thigh  will  be  apparent ;  but  it  extends  only  a  short  way  below 
Poupart's  ligament,  since  the  under  portion  of  the  layer  joins 
the  fascia  lata,  as  is  seen  in  the  dissection  of  the  femoral  region. 
A  portion  of  it,  deprived  of  its  adipose  substance,  descends  intb 
the  scrotum,  unites  with  the  other  layer,  and  forms  with  it 
iJke  dartoa  and  septum  scroti.  The  connection  of  this  to  the 
joord  is  Ytxy  close,  so  that  the  subjacent  thin  covering  may  be 
removed  without  care  in^  separating  it.  By  the  descent  of  the 
&8Cia  into  the  scrotum  and  into  the  perinseal  space,  in  which 
port  it  forms  the  deep  layer  attadied  to  the  rami  of  the  ischium 
and  fMibes  and  to  the  triangidar  ligament,  urine  effiised  beneath 
it  is  directed  forwards  to  the  abdomen,  but  it  is  prevented  from 
passing  tlown  on  the  thq^h  by  the  attachment  to  Poupart's  liga- 
iBent»  Along  the  middle  liae,  or  linea  alba,  the  prooessea  that 
connect  it  to  the  tendon  beneath  are  long  and  almost  fibrous, 
'imd  some  of  theae  fibres,  near  the  pubes,  serve  as  a  superficial 
8wq[>enaQry  ligamentto  the  peais.  The  penis  receives  also  a  thin 
inreatment  fnom  this  portion  of  the  fascia.  In  the  female  the 
auperficial  fascia  of  the  inguinal  region  is  separable  as  in  the 
male,  and  instead  of  the  layers  descendhig  into  the  scrottmi, 
diey  pass  into. the  labium.  The  round  ligament  of  the  uterus  is 
last  in  the  cellalar  membrane  of  the  groin* 

4*.  One  OP  two  fihunentaof  eataaeous  nerved,  seen  perforating  the  Cutane- 
teadoikiof  iheexternal  obiiqae  muscle;  are  the  terminal  filametita  ummts 
of  the  abdominal  branch  of  ^e  ilkhingmwd  netve,  to  be  afleiri>  ^y^^^^, 
^iiardsHdisaestiadyanditfaeae  eiid<ui>  theJat^uments  of  the  iagui- guuiai  > 

.  .  . .   NWTft 
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nal  region.    The  inguinal  brianch  of  the  same  nerve  leaves  tfie 
wall  of  the  abdomen  at  the  external  abdominal  ring,  perforates 
the  coverings  of  the  cord,  as  well  as  the  deep  portion  of  the 
superficial  fascia,  and  is  distributed  to  the  superficial  of  the  two 
layers  and  to  the  integuments  of  the  cord.     In  the  female  this 
nerve  supplies  the  labium. 
Disscc-       Remove  some  cellular  membrane  from  the  middle  line  or  root 
^^^'^'       of  the  penis  and  its  suspensory  ligament  is  exposed:  follow 
forwards  the  cutaneous  vessels  on  the  dorsum  of  this  body,  so 
as  to  complete  the  anatomy  of  the  external  part  <^  the  pudic 
vessels  and  the  nerve,  which  were  commenced  in  the  perinsewB. 
suspen-       The  suspensory  ligament  of  the  penis  consists  of  a  triangular 
^mcnt  process  of  fibrous  tissue,  which  is  attached  above,  by  a  pointed 
pcn^i^     portion,  to  the  anterior  and  lower  part  of  the  Sjrmphysis  pubis  : 
from  this  attachment  it  descends,  becoming  wider,  to  the  penis, 
and  divides  into  two  portions,  which  separate  to  be  fixed  to  the 
upper  surface  of  the  corpus  cavernosom,  along  which  they  extend 
for  some  distance :  in  the  interval  lefl  by  tlie  divergence  of  the 
two  sides  of  the  ligament,  are  the  dorsal  vessels  and  nerves  of 
the  penis. 
Domi        The  dorsal  artery  of  die  penis  is  the  terminal  braoch  of  the 
of'th?    pudic,  and  its  commencement  was  seen  in  the  perinseal  spacer 
Penif.    between  the  crus  penis  and  the  ramus  of  the  pubes.  The  bmneh 
ascends  along  the  ramus  of  the  pubes,  and  in  front  of  the  8ub> 
pubic  ligament,  to  reach  the  interval  between  the  layers  of  the 
suspensory  ligament.    It  then  passes  forwards  on  the  dorsum  of 
the  penis,  being  covered  only  by  the  skin  and  superficial  fiiscia, 
to  reach  the  corona  glandis,  at  which  it  divides  into  many 
branches  that  surround  this  structure  before  perforating  it  lo 
anastomose  with  the  arteries  supplied  to  the  corpus  spoAgiosnn 
urethne :  some  of  the  branches  are  given  to  the  integuments  of 
the  glans.     Along  the  penis,  it  is  accompanied  by  the  dorMkI 
veins  and  nerves  of  this  organ,  lies  in  the  central  median  de- 
pression, and  is  covered  by  a  fibrous  tissue.     This  artery  nmsf 
come  from  the  pelvis,  through  the  triangular  ligament,  instead 
of  being  a  branch  of  the  pudic  in  the  perinseal  space. 
Doriai        '^^  dorsal  veins  of  me  penis  commence  at  the  glans,  by 
vemt.    numerous  branches  bot^  from  its  substance  aad  ^m  the  pre- 
puce, which  unite  together  to  give  rise  to  two  or  more  veins 
that  run  backwards  with  the  artery,  receive  some  small  branches 
from  the  corpus  cavernosum,  pass  between  the  layers  of  the  sus<^ 
pensory  ligament,  beneath  the  tendon  of  the  compressor  vense 
dorsalis  penis,  and  then  thfougli  the  apertures  in  tne  triangular 
and  sub-pubic  ligaments  of  the  perinseum,  to  join  the  prostatic 
plexus  of  veins  in  the  pelvis. 
Dorui   ,     The  dorsal  nerve  of  the  penis,  one  on  each  side,  is  the  coa* 
^^^**   Mnuation  of  the  pudio,  which  perfidrates  the  triangular  ligament 
of  the  perinaeum,  passes  to  the  dorsum  of  the  pen  is  between 
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tile  layers  of  the  saspensory  ligament,  and  codtinues  forwards 
to  the  glans,  at  which  it  divides  into  numerous  filaments  to  enter 
this  body  and  supply  its  papilias.  Each  nerve  gives  off  a  large 
branch,  that  passes  to  the  side  of  the  penis,  and  divides  into 
•aoany  filaments  which  are  distributed  to  the  integuments  of  the 
side  and  upper  part,  and  to  the  prepuce,  some  entering  the 
structure  of  the  corpus  cavemosum. 

In  the  female  these  vessels  may  be  dissected  on  the  clitoris, 
but  they  are  very  much  smaller  than  in  the  male. 

The  compressor  vente  dorsaHs  penis  muscle  *  <*  arises  from  the 
ramus  of  the  pubes  above  the  origin  of  the  erector  penis  and 
crus,  and  ascending  in  a  direction  forwards  is  inserted  above  the 
•vena  dorsalis,  by  joining  M^ith  its  fellow  in  the  mesian  line. 
It  forms  a  thin  stratum  of  muscular  and  tendinous  fibres,  about 
one  inch  long  and  three  quarters  of  an  inch  broad,  and  may 
perhaps  be  looked  u|>on  as  a  portion  of  the  erector  penis,  which, 
UiStead  of  being  inserted  into  the  side  and  lower  part  of  the 
corpus  cavernosum,  mounts  over  this  body  to  exert  its  com- 
^pressing  influence  on  the  vena  dorsalis.  They  enclose  between 
them  and  the  penis,  the  vein^  arteries,  and  nerves  of  this  region. 
Its  anterior  fibres  are  distinguished  from  those  of  the  erector  by 
the  fibrous  attachment  of  the  crus  to  the  pubes ;  its  posterior 
tmargin  is  kept  distinct  from  the  front  part  of  the  levator  ani, 
Jcnown  under  the  name  of  Wilson's  muscle,  by  the  pudic  artery, 
iwhich  divides  them  in  its  course  towards  the  dorsum  of  the 
-penis," 

Cut  through  the  cutaneous  nerves,  and  throw  them  back :  take  Ditiee- 
Away  the  cellular  membrane  from  the  external  oblique  and  itont  ^^^"* 
of  the  abdomen,  beginning  at  ita  [posterior  or  muscular  part,  and 
aeparate  it  in  the  direction  of  the  fibres.  The  muscular  fibres  end 
in  a  tendon,  in  aline  extended  firom  the  side  of  the  chest  to  the 
&int  of  the  crest  of  the  ilium ;  and  this  may  be  cut  through 
-without  care,  particularly  where  it  passes  over  the  margins  of  the 
mpper  ribs,  and  is  yesy  thin.  The  posterior  margin  of  the  muscle 
■sa  free  in  the  interval  between  the  last  rib  and  crest  of  the  ilium, 
and  the  integuments  are  to  be  removed  as  far  back  as  this. 

The  musdes  of  the  abdominal  wall  are  large  and  fiat,  partly  MuMies 
anoBOolar,  partly  tendinous,  and  consist  of  three  layers  on  each  ^l^^ 

^,  men. 

*  This  muade  is  described  by  Mr.  Houstoa  in  the  Dublin  Hospital  R^- 
potis,  tqI.  y.  1830,  from  which  litis  extract  is  taken;  but  in  it  the  singular 
Is  substituted  for  the  plural.  He  demonstrates  ako  its  dissection  in  the  follow- 
fog  sentence,  p.  474. : — "  The  insertion  of  the  muscles  being  in  a  great  mea- 
liife  tfutside  ^  pdvis^  they  may  thm  be  demonstrated  without  the  section  of 
tibebonea^  bf  cutting  on  them  in  front  cf  the  pubes,  and  looking  carefully  for 
their  tendon  by  the  side  of  the  vena  dorsalis :  from  the  tendon,  the  knife  m^ 
Ibe  carried  downwards  and  backwards  in  the  course  of  the  fibres,  and  nearly 
Oe  whole  of  the  muscle  can  then  be  exposed."     A  section  of  the  pelvis  is 

^ilMMimended'  as  tiie'  b^  proceeding  to  expose  it,  but  this  cannot  be  madfe^ 

lil-tv  &alf  In  wiiwuW  subjects  that  it  vSU  be  (bttiid. 
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8ide,  named,  from  the  direction  of  their  fibres,  oblique  mki 
transverse.  In  the  middle  line,  in  front  and  behind,  are  some 
additional  muscles  which  pass  vertically,  and  are  incased  in  the 
splitting  of  the  tendons  of  the  lateral  ones.  The  part  of  the 
abdominal  wall  in  which  the  muscles  are  absent,  is  in  the  ii^ 
guinal  region,  since  they  here  present  a  free  border  over  the 
vessels  passing  to  the  thigh,  and  moreover,  allow  the  cord  to 
pass  either  below  tlieir  border  or  through  their  substances 
From  this  deficiency  in  the  wall,  the  power  to  confine  the 
contents  of  the  abdominal  cavity  is  necessarily  impaired,  and 
the  viscera  protrude  more  readily  at  this  part  than  at  any  otber> 
forming  one  or  other  kinds  of  hernia. 
External  The  cxtemol  oblique  muscley  the  most  superficial  in  the  ab* 
Sullcie!  dominal  wall,  is  fleshy  externally,  and  marked  by  digitations 
which  attach  it  to  the  ribs,  and  tendinous  internally,  between 
Origin,  the  chest  and  pelvis.  It  arises^  by  fleshy  digitations,  from  the 
outer  surface  and  lower  border  of  the  seven  or  eight  lower 
ribs,  tlie  four  or  five  upper  digitations  alternating  with  those  of 
the  serratus  magnus,  and  the  three  or  four  lower  with  Uie  latia- 
simus  dorsi.  From  the  attachment  to  the  ribs,  the  fibres  diverge : 
the  lower  ones  pass  vertically  downwards  to  be  fixed  to  the 
anterior  half  o^  the  outer  border  of  the  crest  of  the  iliam ;  the 
upper,  thin  and  weak,  horizontally  inwards;  and  the  .middle 
fibres,  longer  than  the  rest,  more  or  less  obli(|uely  forwards,  to 
end  opposite  a  line  drawn  from  tlie  eighth  rib  to  the  anterior 
part  of  the  crest  of  the  ilium,  or  the  linea  semilunaris,  in  a  wide 
QmJ'  Aponeurosis  whicli  extends  forwards  to  the  middle  line,  joining 
with  that  of  the  opposite  side  to  form  the  linea  alba ;  downwards 
to  the  pelvis,  giving  rise,  in  the  interval  between  the  crest  of  the 
ilium  and  the  pubes,  to  the  firm  rounded  cord  of.  Foupart's  li- 
gament ;  and  upwards  it  is  continued  to  the  thorax,  and  gives 
fioM.  Attachment  to  the  great  pectoral  muscle*  The  muscle  is  covered 
by  the  integument  and  superficial  fascia,  and  by.  the  outaneouB, 
nerves  and  vessels,  and  sometimes  it  is  overlapped  bdiind  h^. 
the  latissimus  dorsi.  The  posterior  border  is  free  in  the  apace 
between  die  last  riband  crest  of  the  ilium,  and  is  either  covered 
by  the  latissimus  dorsi,  or  placed  by  its  side,  a  portion  of  tho 
internal  oblique  muscle  appearing  between  thetzu  Its  upper. 
part  is  connected  to  the  thorax,  and  the  fibres  are  qontiniioMiiL 
with  the  external  intercostal  muscle:  it  joins  the  aponeurosis  ji^ 
the  middle  line.  The  parts  that  the  muscle  covers  will  be.  s^fa^ 
when  it  is  divided.  •  ,.;..r 

^^pfj^"  The  aponeurosis  qf  the  external  oblique  mu^^hf.  is  a  yilA^  soim9h 
of  the  what  square  tendon,  situated  in  front  of  the  .|d>domeq»  mA 
naVob.  extending  laterally  beyond  the  margin  of  the  rectus^  mu9€(«^ 
lique.  whose  limit  is  seeo  by. a  white  semilunar  line..  In  th^  IpvfW; 
part  it  is  widest,  occupies  the  whole  interval  between  the  crest 
of  the  ilium  of  both  oides^^and  is  ftttaohed  to  ^tbe  pubes  in  the 
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mvddfeline;  butbetween'thete  points  it  forms  a  thickened  border, 
isalled  Poupart's  ligament.  About  the  centre  of  the  abdomen  it 
h  rather  narrowed,  and  expands  again,  above,  to  be  attached  to 
the  thorax  and  xiphoid  cartilage.  In  it  are  seen  numerous  small 
Apertures  near  the  middle  line,  to  give  exit  to  cutaneous  nerves 
and  arteries ;  and  near  the  pubes  is  the  external  abdominal  ring 
for  the  spermatic  cord  in  the  male,  and  round  ligament  in  the 
female.  Along  its  centre  are  the  linea  alba  and  projection  of 
the  umbilieus ;  on  each  side,  running  nearly  in  the  same  direc- 
tion, the  linea  semilunaris ;  and  crossing  from  one  to  the  other, 
the  linese  transversae.  The  lower  part  of  each  half  of  the  apo- 
neurosis has  been  more  particularly  examined  than  the  rest, 
because  of  its  connection  to  inguinal  hernia  which  escapes 
through  the  opening  for  the  passage  of  the  cord.  This  portion 
of  the  tendon  corresponds  to  the  inguinal  region,  and  may  be 
artificially  limited  by  a  line  from  the  anterior  superior  spine  of 
the  ilium  to  the  linea  alba.  Its  fibres,  more  separate  and  distinct 
than  in  the  other  parts,  are  also  stronger,  and  run  downwards 
and  inwards  to  be  fixed  to  the  pubes,  or  to  end  in  Poupart's 
ligament.  Near  the  pubes  they  are  separated  by  an  interval, 
which  extends  upwards  and  outwards  to  the  muscular  fibres,  is 
wide  below  but  narrow  and  pointed  above,  and  closed  to  within 
about  an  inch  of  the  pubes  by  some  tranffi'erse  fibres,  the  inter* 
colurtinar,  which  cross  the  tendinous  ones  of  the  external 
dWique  aponeurosis  in  their  course  to  the  linea  alba.  The 
opening  left  unclosed  at  the  loirer  part  of  this  interval  has  been 
called  the  external  abdominal  f^ng^  or  lower  abdominal  aperture,  Exfer- 
the  sides,  or  bounding  portions  of  tendon,  the  pillars,  and  through  ^f^] 
it  the  cord  tescapes  from  a  catial  between  the  muscles  of  the  R^ns* 
waH  of  the  abdomen,  in  which  it  lies.  Its  position  is  a  little  above 
add  to  the  outer  aide  of  the  crest  of  the  pubes,  and  it  is  rather 
triangular  in  shape,  the  base  being  downwards  and  inwards  at  the 
crest  of  this  bone,  and  the  apex  upwards  and  outwards,  pointing 
10  the  direction  of  the  crest  of  the  ilium :  the  longest  mea- 
aurement  of  the  aperture,  from  'above  downwards,  is  about  one 
hith  and  a  half,  the  transverse  being  about  half  an  inch ;  but 
these  may  vary  much.  From  its  tendinous  margins  is  given  ott 
a  membranous  prolongation,  the  fascia  spermatica  or  inter- 
aolotnnar  fa^da,  which  obscures  the  sides,  and  is  derived  from 
Hheirit^rcolinmiar  fibres,  which  become  more  aggregated  together 
dear  the  opening,  and  give  a  covering  to  the  cord  which  escapes 
from  it.  The  inner  tendinous  boundary,  or  the  inner  pillar*  ^^pui^ 
the  External  abdominal  rii>g,  is  wide,  flat,  and  thin,  and  is  con- 
iffMied  ft^rwards  to'  the  lower  part  of  the  linea  alba,  and  to  the 
iirbnt'Of  the  symphysis  pubis,  mto  which  it  is  inserted,  and  iofn" 
#hich  ic  crosses  the  corfes{)dilding  part  of  the  tendon  of  th^  ex^ 

:>i{t  '<•  ^.K^i.  .  ^iflVsiiiwAkdldM'SiiiMcioefaianMtiflt. 
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ternal  oblique  of  the  opposite  side,  the  portion  froiti  the  right 
muscle  being  superficial  to  that  from  the  lefl.     The  outer  sid^ 
Pill"     of  the  opening,  or  the  outer  pillar^  of  the  ring,  does  not  present 
a  straight  margin  like  the  inner,  but  is  bent  forwards  by  the  cord 
M^hich  lies  on  it  in  a  kind  of  groove  or  canal ;  it  is  continuous  widi 
the  part  of  the  tendon  which  forms  Poupart's  ligament,  and  is 
inserted  into  the  projecting  spine  of  the  pubes  with  the  cord-like 
portion  of  this  ligament.  Through  the  ring  passes  Uie  spermatic 
cord,  which  rests  on  the  outer  pillar,  and  receives  a  covering  from 
the  intercoluranar  fascia :  the  inguinal  hernia  escapes  from  the 
wall  of  the  abdomen  through  the  same  aperture,  and  is  also 
covered  by  the  fascia  attached  to  its  margins;  and  this  constitutes 
one  of  the  coverings  of  an  inguinal  hernia. 
Inter-        The  intercolumnar  Jibres  are  mostly  superficial  to  those  of  th6 
coium-'  aponeurosis  of  the  external  oblique,  and  cross  their  direction : 
bref.  *   tliey  commence  by  a  pointed  process  connected  to  the  outer 
third  of  Poupart's  ligament,  and  this  can  be  followed  outwards 
to  the  crest  of  the  iiium  :  from  this  point,  the  fibres  diverge  ovef 
the  lower  part  of  the  -  tendon  of  the  external  oblique  muscle, 
some  ascending  to  the  linea  alba  above  the  upper  margin  of 
the  ring,  and  some  desdending  in  front  of  the  outer  pillar  to  be 
fixed  to  the  bone  anterior  to  Gimbemat's  ligament.     It  is  tht 
layer  formed  by  these  fibres  that  limits  above  the  aperture  of  the 
external  abdominal  ring,  and  closes  the  upper  part  of  the  fissure 
tn*  interval  between  the  fibres  of  the  tendon  of  the  external 
oblique.     When  it  is  removed  fvora  the  surface  of  the  aponea^ 
rosis,  which  is  readily  done,  the  prolongation,  named  inier*' 
coiumnar  or  ipemuiHc  fiucia^  sent  from  it  along  the  cord,  of 
round  lament  in  the  female,  if  seen  to  form  a  thm  covering'^ 
which  is  separable  from  the  part  that  it  invests. 
Linea        The  Unea  eUba,  or  the  central  white  line,  extended  from  the 
xiphoid  cartilage  to  the  pubes,  serves  as  a  point  of  union  of  the 
tendons  of  the  muscles  of  the  two  sides,  and  as  a  ligament  to  con- 
nect the  thorax  and  pelvis.     Its  breadth  is  wider  above  than 
below ;  it  is  perforated  by  small  apertures,  which  allow  granular 
tnasses  of  fat  to  protrude ;  and  a  little  below  the  centre,  by  the 
aperture  of  the  umbilicus,  which  permits  the  hypogastric  vessels, 
urachus,  and  umbilical  vein,  to  pass  through  it  in  the  foetus* 
The  position  of  this  opening  varies  in  different  subjects ;  and  in 
the  adult  it  is  closed  by  a  fibrous  structure  which  is  closely 
connected  to  the  surrounding  tendon.     The  umbilicus  projects 
now  beyond  the  surface,  but  before  the  skin  was  removed  it  was 
depressed  by  the  close  connection  of  the  skin  to  it ;  in  old  and 
fat  subjects  this  is  more  marked :  this  part  has  been  injured  by 
infiating  the  abdomen.    It  is  through  the  umbilicus  that  a  pro- 
trusion of  intestine  sometimes  takes  place. 

*  It  is  named  alio  uifBrior  and  posterior. 


alba. 
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-  The  linea  aemiiunarigy  the  other  line  exterklal  to  the  linea  alba»  unea 
i)iark»  the  division  of  the  tendon  of  the  internal  oblique  into  twOna^^' 
parts,  to  incase  the  rectus  muscle,  whose  outer  border  extends 
to  tliis  point.     A  line  drawn  from  the  eighth  rib  to  the  tube« 
rosity  of  the  pubes,  would  mark  the  position  of  the  linea  semi- 
lunar is» 

The  linea  transversa  cross  from  the  linea  alba  to  the  semi*  Linen 
lunaris,  and  are  caused  by  tendinous  intersections  of  the  rectus  y^, 
muscle,  which  appear  through  the  aponeurosis  of  the  external 
oblique.  The  number  of  these  varies,  but  more  are  placed  above 
the  umbilicus  than  below  it :  when  there  are  three,  one  is  op- 
posite the  umbilicus,  and  the  other  two  above  it ;  when  there 
are  four,  one  is  below ;  and  when  five,  two  are  below  the  um- 
bilicus. 

To  see  the  remaining  part  of  the  anatomy  of  the  ten-DiMec 
don,  or  Poupart's  ligament,  it  will  be  necessary  to  reflect  the  ^^^"' 
lower  portion  towards  the  thigh  by  means  of  an  incision  from 
tiie  anterior  superior  spinous  process  of  the  ilium  to  the  middle 
line,  and  by  a  vertical  one  from  this  point  to  the  pubes;  the 
acalpel  should  pass  only  through  the. thin  aponeurosis.  Raise 
this  portion  by  inserting  the  handle  of  the  scalpel  beneath  it ; 
and  detach  it  from  the  tendons  beneath,  to  which  it  is  closely 
united  near  the  linea  alba:  in  separating  the  inner  pillar  of 
the  ring,  be  careful  not  to  remove  the  fibres  of  the  triangular 
ligan^ent  or  fascia  beneath  it.  On  the  one  side  of  the  body  this 
may  be  left  unreflected,  to  examine  the  hernia,  after  the  know* 
ledge  of  the  muscles  and  parts  concerned  in  it  is  perfectly 
acquired. 

The  portion  of  the  tendon  of  the  external  oblique  muscle  pou- 
called  Poupart's  ligament,  or  t^e  crural  arch,  is  the  lower  border  ^^2. 
situated  between  the  crest  of  the  ilium  and  the  pubes.     It  is  a  ment 
firm  cord,  easily  felt  through  the  integuments,  and  ita  fibres^ 
oblique  in  direction,  join  with  some  fibrous  structure  near  the 
Qium  :  it9  external,  attachment,  round  and  strong,  is  to  the  an- 
terior superior  spinous  process  of  the  ilium ;  but  the  internal  is 
wide*  and  presents,  at  its  insertion  into  the  pubes,  two  parta 
very  differept  in.appearance  and  strength  :  one,  the  anterior,  of 
the  same  round  and  firm  character  as  the  ligament  of  which  it 
i^  the  direct  opotinuation,  is  inserted  into  the  spine  of  the  pubes, 
and  is  continuous  above  with  the  internal  pillar  of  the  ring ;  the 
Other,  much  thinner,  almost  membranous,  and  formed  by  some 
of  the  lower  fibres  which  are  weaker  than  those  to  the  spine  of 
*tbe  bone,  turns  upwards  and  liackwards  beneath  the  spermatic 
tpord,  to  be  fixed  to  the  pectineal  line  of  the  pubes  for  about 
three  fourths  of  an  inch,  or  an  inch  of  its  length,  giving  rise  to 
■Gimbemat's  ligament,  which  thus  appears  to  be  formed  by  the 
fibres — too  numerous  to  be  fixed  to  a  point  of  bone  such  as  the 
spine  of  the  pubes— being  extended  fioom  this  along  the  pectineal 
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Ibe  for  a  certain  distance.*  The  line  of  Poupert*8  ligMnent 
between  the  ilium  and  pubes  is  not  direct,  but  is  oblique  in  aboMt 
its  outer  half,  or  to  the  outer  side  of  the  femoral  vesselSf  and  ia, 
retained  in  this  position  by  the  close  adherence  of  the  strong* 
fascia  lata  and  iliaca ;  but  the  inner  half  is  almost  horizonlal 
in  front  of  the  femoral  vessels.  If  the  thigh  has  been  dissected 
and  the  fascia  lata  removed,  this  appearance  is  destroyed.  Afi 
the  point  where  it  changes  its  direction,  some  fibres  are  de« 
tached  from  it,  and  pass  forwards  to  the  pubes,  below  the  level 
of  the  ligament  but  over  the  vessels,  uniting  with  the  fascia 
transversalis,  and  constituting  the  deep  arch  to  be  aflerwards 
seen.  To  its  posterior  surface  are  fixed  the  internal  oblique 
and  transversalis  muscles  of  the  abdomen,  and  the  fascia  trans- 
versalis ;  passing  over  the  upper  surface  of  its  lower  third  is  the 
spermatic  cord,  contained  in  a  hollow  or  groove,  formed  in  front, 
by  the  aponeurotic  fibres  curving  forwards  over  it  instead  of 
being  direct,  and  behind,  by  the  lower  fibres  of  the  ligament  turn* 
ing  backwards  to  join  the  pectineal  line.  The  fibres  of  insertioa 
teroat*f  ^^  Poupart's  ligament,  which  constitute  GimbemaCs  ligmnenit 
Lisa-  are  best  seen  by  raising  the  cord  or  round  ligament  from  its 
^^^'  position.  This  structure  consists  of  fibres  much  weaker  than 
those  of  the  round  cord-like  part  attached  to  the  spine  of  the 
pubes,  and  it  is  inserted  into  the  pectineal  line  of  this  bone  for 
about  an  inch.  In  the  natural  position  of  Poupart's  ligameaty 
it  is  triangular  in  shape,  the  apex  being  at  the  spine  of  th» 
pubes  and  the  base  outwards,  directed  to  the  space  on  the  inner 
side  of  the  femoral  vein,  or  to  the  crural  ring.f 
Tvun.  »  When  the  cord  witli  its  coverings  is  separated  from  the  chan* 
£{^'.  nel  in  which  it  lies,  the  fibres  of  the  triangular  ligament  X  are 
"^^^  observed  to  run  upwards  and  outwards  to  the  linea  alba,  from 
the  insertion  of  Poupart's  ligament  into  the  spine  and  pectineal 
line  of  the  pubes,  and  they  terminate  by  joining  the  tendinous 
structures  in  this  part.  The  fiuKsia  or  ligament  formed  by  them 
is  placed  opposite  to  the  external  abdominal  ring  or  behind  it| 
projects  beyond  the  edge  of  the  rectus  and  pyramidalis  muscles ; 
and  when  it  is  large,  it  crosses  a  part  of  the  space  through  wbkh 
a  direct  hernia  protrudes,  but  when  small,  scarcely  extends  be* 
vend  the  noargin  of  the  rectus. 
^Jjj^!      On  the  side  on  which  the  aponeurosis  has  been  divided,  throw 

*  The  attachment  of  the  aponeiiroils  of  the  extemel  obtique  of  eadb  aide^ 
to  the  different  pointo  of  Uie  pubee,  has  cauaed  some  to  speak  of  its  thzee 
insertions  into  this  bone ;  the  connection  of  the  internal  pillar  to  the  front  of 
the  body  of  the  pubes  being  the  first  insertion ;  the  outer  pillar  to  the  spine^ 
the  second ;  and  the  fibres  to  the  pectineal  line  to  form  Gimbemat's  ligament^ 
the  third  insertion. 

t  For  a  more  particular  deseription  of  this  ligament  see  the  diaaeetiea  of 
the  thigh  and  parts  concerned  in  erural  hernia. 

I  Or  triangular  fiucia,  or  diagonal  brace^  which  was  described  hj  CoUes. 
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fdtwflhiss  the  exCemal  oblique  muscle  to  theliiiea  tXbet^  by  drviding 
it^Me^r  its  digitations  on  the  ribs  as  fkr  blick  as  its  free  margin, 
and  by  cutting  through  the  attachment  to  the  crista  ilii;  but  on 
tbe  opposite  side  of  the  body,  an  incision  should  be  carried 
forwards  from  the  anterior  spinous  process  to  the  linea  alba,  and 
none  of  the  muscles  should  be  exposed  lower  than  this,  until 
the  dissector  examines  aflerwards  the  surgical  anatomy  of 
this  region,  unless  its  anatomy  has  been  previously  acquired,  in 
Which  case  this  part  may  be  dissected  before  the  muscles,  and 
before  it  is  flaccid  from  the  escape  of  air :  for  the  separate  de- 
scription of  this  part,  refer  to  inguinal  hernia.  Between  the 
external,  and  the  internal  oblique  muscle,  is  a  cellular  layer, 
marking  the  separation  :  on  the  ribs,  the  tendon  of  the  external  is 
inseparably  united  to  that  of  the  pectoral,  and  a  little  below  the 
ribs,  the  tendon  of  the  internal  oblique  may  be  cut  through 
w'lthout  care.  It  cannot  be  separated  farther  forwards  than 
about  midway  between  the  linea  alba  and  semilunaris,  and  nu- 
merous vessels  and  nerves  are  cut  through  in  reflecting  it,  but 
avoid  the  last  dorsal  and  ilio-inguina],  which  are  to  be' dissected 
out.    Remove  the  cellular  membrane  from  the  muscle  beneath. 

The  external  oblique  muscle  covers  the  internal  oblique,  the  -ptau 
cartilages  of  the  seven  or  eight  lower  ribs,  and  the  intercostal  eJ'^!)* 
nttoscles  between  them.    At  the  lower  part  of  the  abdbmen,  ornaV  ' 
in'  the  inguinal  region,  it  conceals  the  cord  which  escapes  from  ^iw? 
beneath  the  internal  oblique,  with  its  covering  of  the  cremaster 
mascle ;  near  the  middle  line,  the  tendon  passes  in  front  of  the 
rectus.    Numerous  small  branches  of  nerves  and  arteries  run 
between  the  two  muscles,  and  supply  the  external  oblique :  near 
the  middle  line  it  is  perforated  by  the  central  set  of  cutaneous 
nerves,  and  near  the  ribs,  by  the  lateral ;  also  by  the  last  dorsal 
n^rve,  and  by  the  cutaneous  branch  of  the  ilio-tnguinal,  or  ilio- 
hypogastric. In  the  inguinal  region,  the  abdoininal  branch  of  the 
same  nerve  lies  between  the  external  and  the  internal  oblique, 
add  then  perforates  the  tendon  of  the  former  to  be  distributed 
to  the  integuments. 

'The  inUmal oblique  muscle  differs  from  the  external  in  being  Jn«en>*> 
fleshy  below  and  tendinous  above.   The  fibres  ascend  obliquely,  mIik?^ 
so  as  to  cross  the  direction  of  those  of  the  external  obnqoei 
with  the  exception  of  the  lower  ones  which  descend.      The 
muscle  arises  from  the  upper  surface  of  the  outer  inclined  por-  origin. 
tion  or  half  of  Poupart's  ligament^  from  the  three  anterior 
fourths  of  the  crest  of  the  ilium  as  far  back  as  to  the  lumbar 
ajponeurosis,  and  from  this  same  aponeurosis  in  the  interval  be- 
tween the  last  rib  and  crest  of  the  ilium.    The  fibres  diverge 
i^om  these  points :  those  from  the  lumbar  aponeurosis  and  pos« 
terior  part  of  the  crest  ascend,  almost  vertically,  to  be  inserUd  inm- 
by  fleshy  processes  into  the  lower  border  of  the  cartilages  of  **°°' 
iht  three  or  four  lower  ribs,  the  fibres  being  continuous,  in  the 


kuervah  betw^eeB  them*  with  the  intornal  intercostal  nuMie  of 
the  two  lower  spaces :  the  fibres  from  the  aaterior  part  of.  the 
eresti  the  longest  and  roost  obUque,  ascend»  and  those  firom 
Poupart's  ligament  pass  either  horisontaUy  forwards  or  ohUqiiel^ 
downwards,  to  end  in  an  aponeurosis  wdiich  covers  the-frciiit  of 
the  abdomen, — ^joining  with  its  fellow  in  the  linea  alba  in  the 
same  way  as  that  of  the  external  oblique^ — is  wider  neajr  the 
thorax  than  the  pelvis,  and  is  inserted,  above,  into  the  maigin  of 
the  cartilage  of  the  last  true  rib  and  o£  those  below  it,  abore 
the  fleshy  attachment  of  the  muscle;  below,  it  is.jwned  by  the 
fibres  from  Poupart's  ligament,  and  is  inserted  into  Ihe.ccest  of 
the  pubes  from  the  angle  to  the  spine,  in  front  of  the  insertion 
of  the  rectus  muscle ;   and,  external  to .  the  angle  of  this  bone 
and  outer  margin  of  the  rectus  musde,  it  is  fixed  to  the  peo- 
tineal  line  for  about  half  an  inch,  uniting  with  tlie  tendon  of 
the  transversalis  musele  beneath,  to  form  the  eonfwmd  tendtm, 
which  is  placed  behind  Gimbernai's  ligament  and  the  extemal 
abdominal  ring,  and  with  the  fibres  of  the  trtangiiiar  ligamenty 
strengthens  the  abdominal  wall  opposite  the  aperture  in  the  ei&- 
temal  oblique  tendon.    The  outer  border  of  the  aponeurosis  is 
nearer  the  linea  semilunaris  than  that  of  the  external  oblique»  ex- 
cept above,  where  it  is  wide;  and  at  this  line,  or  the  mar^nof 
the  rectos,  it  divides  into  two  layers :  one  of  these  passes  to  the 
linea  alba  in  front  of  the  rectos,  united  inseparably  to  the  apoaeo- 
rosis  of  the  external  oblique ;  the  other  is  continued  behind  the 
rectus  with  the  aponeurosis  of  the  transversalis  muscle,  whioh  is 
beneath  it,  to  reach  the  linea  alba,  so  that  the  muscle  is  enclosed 
in  a  tendinous  sheath,  formed  in  front  by  the  one  layer  of  the 
aponeurosis  of  the  internal  oblique '  jined  to  that  of  the  external 
oblique,  and  behind  by  tlte  other  layer  of  the  division,  with  the 
aponeurosis  of  the  transversalis  muscle.  But  the  sheath  has  not 
this  regular  arrangement  abovoy  in  oonsequenoe  of  the  thing- 
ness of  the  aponeurosis,  and  because  the  transversalis  musde  k 
fleshy  beneath  the  rectus ;  and,  midway  between  the  umbilicus 
and  pubes,  the  aponeurosis  ceases  to  divide  at  the  margin  of  the 
rectus,  and  the  aponeuroses  of  all  the  lateral  abdominal  muades 
pass  in  front  of  it,  by  which  it  is  led  without  any  posterior 
portion  of  sheath,  and  is  in  contact  behind  with  the  fascia  trans- 
versalis,  which  separates  it  from  tlie  peritoneum.  A  well  marked 
line,  behind  the  rectus,  shows  the  termination  ^f  ha  sheaths  this 
will  be  perceived  in  the  progress  of  the  dissection.     To  see  the 
division  of  the  aponeuro«s  at  the  edge  of  the  rectus,  make  an 
incision  about  two  inches  long  into  the  front  of  its  sheath,  near 
Reia-     the  external  border,  and  raise  the  muscle.  The  external  obliqne 
'^"^     covers  this  muscle,  except  behind  where  it  projects  farthest,  is 
attached  to  the  &scia  lumborum,  and  comes  into  contact  with  th« 
latissimus  domi*  The  upper  border  is  attached  to  the  thorax,  and 
the  fibres  are  continuous  with  the  internal  interoosCid  maacJet 
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the  lower  border  is  fixed  to  the  pelvis ;  but  between  Poupart's  ligar 
nient«  and  the  pectineal  line  of  Uie  pubes  it  is  free  and  unattached, 
and  allows  the  cord  to  pass  from  beneath  it ;  it  is  connected  to 
tlie  cremaster  muscle,  which  is  continued  along  the  cord  ;  and 
as  the  spermatic  cord  lies  obliquely  in  the  wall  of  the  abdomen, 
it  will  rest  upon  the  conjoined  tendon  before  it  passes  through 
the  abdominal  ring,  although  it  is  covered,  above,  by  the  fleshy 
portion  of  the  internal  oblique.  Some  branches  of  nerves  and 
arteries  perforate  this  muscle  to  supply  the  external  oblique  or 
^e  integuments,  but  these  have  been  mentioned,  and  the  parts 
that  the  muscle  covers  cannot  be  seen  till  it  is  thrown  forwards. 

The  cremcuter  muscle^  named  from  suspending  the  testicle,  is  cremu- 
a  fasciculus  of  muscular  fibres,  much  stronger  in  some  male  sub-cie.^"** 
jects  than  in  others,  and  is  placed  in  contact  with  the  lower  fibres 
of  the  internal  oblique  muscle,  from  which  it  appears  to  be 
derived  at  the  time  of  the  descent  of  the  testis.     It  is  usually 
separated  from  the  lower  border  of  the  internal  oblique  by  a 
cellular  interval,  or  its  fibres  may  ascend  beneath  those  of  this 
muscle ;  and  since  it  is  but  a  portion  of  the  internal  oblique, 
whose  fibres  are  drawn  from  a  horizontal  to  a  curved  direction, 
it  will  have  the  same  attachments  internally  and  externally: 
thus  it  arises  externally  b}'  a  fleshy  fasciculus  from  the  inclined  Origin.' 
part  of  Poupart's  ligament  below  the  internal  oblique :  the  fibres 
pass  through  the  external  abdominal  ring,  descend  on  the  outer 
side  of  the  cord,  on  which  they  extend  different  distances,  some 
reaching  as  far  as  the  tunica  vaginalis  of  the  testicle ;  they  then 
cross  the  cord,  giving  rise  to  loops  or  archc&,  whose  concavities 
look  upwards,  ascend  along  its  inner  side,  and  unite  into  a  fasci- 
culus, smaller  than  the  external,  which  enters  the  abdominal 
ring,  and  ends  in  a  tendon  that  is  inserted^  with  the  tendon  of  inser- 
the  internal  oblique,  into  the  crest  of  the  pubes.*    The  muscular  ^^^^ 
fibres  are  connected  together  by  cellular  membrane,  so  as  to  give  tiont' 
a  covering  to  the  front  of  the  cord  and  the  testis,  which  has 
been  named  fiucia  cremcuterica,  in  reference  to  a  hernial  protru- 
sion which  would  be  covered  by  it :  in  some  cases  this  is  not 
only  placed  on  the  front  and  sides  of  the  cord,  but  extends 
around  it,  the  testicle  having  descended  through  the  fibres  of 
the  internal  oblique  muscle.     The  cremaster  is  usually  only  a 
prolongation  of  the  fibres  of  the   internal  oblique,  but  when 
the  transversalis  arises  low  down  from  Poupart's  ligament,  both 

*  Sh  A,  Cooper,  in  his  Ob»ervaiUin$  on  the  Structure  and  Dtueaei  of  ifu 

Tf$ti$,  p.  38.,  describes  the  insertion  of  the  cremaster  as  the  follonring: . 

**  First,  it  forms  a  tendinous  sling,  which  envelopes  the  lower  part  of  the  tunica 
yaginalis.  Secondly,  it  sends  tendinous  fibres  into  the  inferior  part  of  the 
testis  and  epididymis,  and  into  the  tunica  vaginalis.  And,  thirdly,  it  blends 
with  some  cord%  which  surround  and  enclose  the  lower  part  of  the  vas 
deferens,  and  which  may  be  traced  to  the  upper  orifice  of  the  inguinal  canal, 
and  pMB  down  upon  the  spermatic  vessels." 
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muscles  are  united  together  by  their  lower  borders^  and  enttf 
into  its  production.  It  is  perforated  by  the  inguinal  branch  of  the 
ilio 'inguinal  or   ilio-hypogastric  nerve,  and   is  covered,  above 
the  al^oniinal  ring,  by  the  external  oblique  tendon,  and  belovr^ 
by  the  thin  fascia  spermatica  derived  from  the  margin  of  its 
opening :  it  rests  on  the  cord,  and  the  prolongation  of  the  fascia 
transversalis  on  it.     In  the  female,  this  muscle  is  absent ;  bet 
in  hernia,  in  this  sex,  it  may  be  produced  by  the  descent  of  the 
tumour  beneath  the  oblique  muscle.   Divide  this  covering  of  the 
cord  along  its  centre,  and  follow  it  down  to  the  testicle,  on  whi(^ 
it  becomes  thinner  :  the  inner  fasciculus  of  the  muscle  is  some* 
times  scarcely  visible,  and  this  may  depend  upon  the  length  of 
the  tendon  by  which  its  distance  from  the  pubes  is  altered. 
Ditscc-       Cut- through  the  internal  oblique,  near  its  attachment  to  the 
tion.       fi\y^ .  divide  it  near  the  crest  of  the  ilium  and  Poupart's  ligament, 
connect   the  two  incisions,  behind,  by  a  vertical  one  between 
the  ribs  and  crest  of  the  ilium,  and  throw  the  muscle  to  the 
middle  line.     A  small  artery,  a  branch  of  the  circumflex  ilii»  lies 
between  it  and  the  transversalis  along  Poupart's  ligament,  and  the 
front  of  the  crest  of  the  ilium,  and  is  the  index  of  the  depth  of 
the  oblique.    A  cellular  layer  is,  moreover,  seen  here  as  else<> 
where  between  the  muscles,  and  should  be  left  down  in  taking 
up  the  internal  oblique,  since  the  nerves  and  arteries  lie  in  it. 
Some  branches  supplying  the  oblique  must  be  cut,  but  the  last 
dorsal  and  ilio-inguinal,  perforating  it,  should  be  dissected  oat 
of  it.     Clean  the  surface  of  the  transversalis  and  the  nerves  and 
vessels  on  it. 
Parts         The  internal  oblique  muscle  covers  the  transversalis,  and  the 
byThe    uumcrous  ncrves  and  vessels  between  the  two.     In  the  lower 
obTique.  P^**^  °^  ^^^  abdomen  it  lies  on  the  fascia  transversalis,  which  is 
usually  seen  below  the  borderoftlie  transversalis  musde,  and  on 
the  cord,  and  prolongation  sent  on  it  from  the  fascia.     The  rec* 
tus  is  also  covered  in  the  middle  line  by  this  muscle,  and  re- 
ceives a  sheath  from  its  aponeurosis. 
Tram-        The  transverscUis  muscle^  named  from  the  direction  of  its  fibres 
M^cde.  ^  ^hc  thxTil  muscular  layer  which  enters  into  the  abdominal  wall: 
it  is  attached  on  all  sides,  except  below  between  the  pubes  and 
Poupart*s  ligament,  and  at  this  part  it  presents  a  free  margin 
Origin,   which  arches  over  the  cord.   It  arites  from  the  under  surface  of 
the  cartilages  of  the  seven  lower  ribs  by  fleshy  processes  which 
digitate  with  similar  muscular  portions  of  the  diaphragm,  and 
the  seventh  or  highest  lies  beneath  a  tendinous  arch  between 
the  eighth  rib  and  the  xiphoid  cartilage,  and  is  directly  continu- 
ous with  the  fibres  of  the  triangularis  stemi  musde;  also  from 
the  lumbar  aponeurosis,  between  the  last  rib  and  crest  of  the 
ilium;  below  this,  from  the  three  anterior  fourths  of  the  crest, 
in  front  of  the  attachment  of  the  lumbnr  aponeurosis  to  it ;  and 
from  the  outer  third  of  Poupart's  ligament.     The  upper  fibres 
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the  shortest,  and  the  middle,  the  longest,  pass  transversely  for- 
wards, but  the  inferior,  from  Poupart  s  ligament,  obliquely  down 
wards,  to  end  in  front  of  the  abdomen  in  an  aponeurosis,  which  is 
widest  below,  and  continues,  above,  with  the  posterior  division 
of  the  aponeurosis  of  the  internal  oblique,  behind  the  rectus  i."«<^r. 
muscle  to  join  with  its  fellow  of  the  opposite  side  in  the  linea 
alba,  thus  assisting  to  form  the  posterior  part  of  the  sheath  of 
the  rectus;  but  midway  between  the  umbilicus  and  pubes,  this 
aponeurosis,  as  well  as  the  whole  of  that  of  the  internal  oblique, 
passes  in  front  of  the  muscle  to  reach  the  middle  line.    Its  lower 
attachment  is  nearly  the  same  as  that  of  the  internal  oblique  to 
which  it  is  united,  viz.  to  the  crest  of  the  pubes  in  front  of  the 
rectus,  and  external  to  the  spine  of  this  bone  to  about  one  inch 
of  the  ilio-pectineal  line,  behind  the  insertion  of  Gimbernat's 
ligament  into  it ;  and  it  unites  with  the  tendon  of  the  internal 
oblique  in  the  conjoined  tendon,  which  is  concerned  in  the  ana« 
tomy  of  direct  hernia,  for  this  kind  of  hernia  protrudes  through 
that  part  of  the  abdominal  wall  across  which  it  is  stretched  as  a 
support:  the  portion  from  the  transversalis  forms  the  greater 
part  of  the  conjoined  tendon,  is  beneath  that  from  the  internal 
oblique,  and  some  of  its  tendinous  fibres  are  scattered  on  the 
fascia  transversalis,  which  passes  down  behind  Poupart's  ligament. 
This  muscle  is  covered  by  the  internal  and  external  oblique,  and  Reu- 
by  the  branches  of  the  intercostal  nerves  and  arteries  to  be  ex-  ''^"*' 
amined  after  the  dissection  of  the  rectus ;  it  lies  on  the  fascia 
transversalis  which   separates  it  from  the  peritonsBum,      The 
lower  border  usually  lies  above  the  cord  and  the  aperture  by 
which  it  passes  from  the  abdomen,  round  which  it  forms  an  arch, 
—-fleshy  in  the  outer  half  but  tendinous  in  the  inner ;  but  some- 
times the  muscle  arises  as  low  down  as  the  internal  oblique,  and 
covers  the  cord,  or  this  may  pass  between  its  fibres.     The  apo- 
neurotic portion,  united  with  that  of  the  internal  oblique  in  the 
conjoined  tendon,  is  also  covered  by  the  cord  before  this  leaves 
the  external  abdominal  ring.     The  fascia  transversalis  appears 
beneath  the  lower  border  of  the  muscle. 

The  rectus  muscle  is  exposed  by  making  a  vertical  incision  Rectus 
along  its  middle,  through  the  aponeurosis  covering  it,  and  by  ^"'^^^' 
throwing  this  to  each  side :  some  of  the  cutaneous  nerves  per- 
forating it  should  be  left.  The  pyramidalis,  when  present,  is  also 
dissected  at  the  same  time.     The  muscle,  wider  superiorly  than  origin. 
inferiorly,  reaches  from  the  chest  to  the  pelvis,  and  is  attached, 
above,  to  the  cartilages  of  the  three  last  true  ribs,  and  to  the 
ligament  between  the  seventh  and  the  xiphoid  cartilage.     The 
fibres  descend  to  give  rise  to  a  muscle  which,  narrowing  below^ 
is  inserted  by  two  tendinous  processes  into  the  crest  of  the  im 
pubes  between  its  spine  and  symphysis.     The  fibres  are  inter-  ^' 
rupted,  at  intervals,  by  irregular  or  undulating  tendinous  inter- 
sections which  cross  the  muscle,   seldom  extending  its  whole 
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breadth  or  depth,  and  are  united  ia  front  and  ott  the  outer  pa»t 
to  the  sheath.  The  number  of  these  varies:  if  there  are  threes  one 
16  opposite  the  unnbilicus,  one  at  the  xiphoid  cartila^.  and  one 
between  these  points ;  if  four,  one  is  below  the  umbilicus ;  or 
if  five,  two  are  below;  a  greater  number  being  always  above  the 
umbilicus.     The  rectus  is  contained  in  a  sheath  formed  by  the 
splitting  of  the  aponeurosis  of  the  internal  oblique  into  two 
layers,  one  passing  before  it  with  the  tendon  of  the  external 
oblique,  and  one  behind  with  the  aponeurosis  of  tlie  transversalisi 
to  unite  in  the  linca  alba ;  but  midway  between  the  umbilicus 
Reia.     and  pubes  the  sheath  is  deficient,   the  muscle  being  covered^ 
tiona.     Qj^]y  |„  fVont,  by  the  aponeuroses.     The  pyramidalis,  when  pee- 
sent,  is  superficial  to  this  muscle,  and  above,  the  pectoralia  iiia|or 
covers  it.     The  inner  border  is  separated  from  that  of  the  oppo- 
site side  by  the  linea  alba  and  umbilicus  ;  the  outer  oorresponda 
to  the  linea  semilunaris,  and  conceals  the  numerous  branches  of 
the  intercostal  nerves  and  arteries  which  enter  this  border*    It 
Hes  on  the  fascia  transversal  is,  the  posterior  part  of  its  sheath, 
and  the  cartilages  of  the  ribs  to  which  it  is  attached.     The.  epL 
gastric  and  internal  mammary  arteries  run  in  the  sheath,  the 
former  entering  it  above,  and  the  latter  at  the  spot  where  it 
presents  its  lunated  edge  ;  and  they  anastomose  in  the  substance 
of  the  muscle.     If  the  rectus  be  turned  aside  m  its  lower  haif, 
the  arched  border  in  the  back  of  the  ^heathi  marking  the  point 
at  which  the  tendons  pass  in  front  of  the  rousclei  will  be  visible; 
but  some  scattered  6bre6  generally  extend  lower  than  this  mar-*' 
gin  :  in  doing  this  the  nerves  should  not  be  destroyed. 
Fyra-         1'he  pyromidolis  mtuicU  is  placed  in  the  abdominal  wall  close 
Mufcic.  fthove  the  pubes ;  but  it  is  often  absent*    I'he  muscle  is  wide 
Origin,  below,  and  arises  from  the  pubes  and  anterior  ligament  of  the 
symphysis  in  front  of  the  rectus.   The  fibres  aaoendp  the  lateraal 
Inter,    vertically,  the  external  obliquely,  to  be  inaeried  into  the  lineik 
P^.,!;      alba,  about  midway  between  the  umbilicus  and  pubes.    It  is  cod- 
tioni.    tained  in  an  aponeurotic  sheath,  formed  in  front  by  the  tendons  of 
the  external  and  internal  oblique,  and  behind  by  that  of  the  traofr* 
vei  sails  interposed  between  it  and  the  rectus,  in  front  of  whi<4^ 
iht  pyramidalts  is  placed.    Sometimes  more  than  one  pyramidr 
alis  is  fcmnd. 
Nerves.      The  fteTves  in  the  abdominal  walli  between  the  internal  ob* 
rouuf    ^^^"^  ^^^  transversaliSf  are,  for  the  most  part,  the  continuaMon 
portion   of  the  intercostal  of  the  lower  spaces ;  and  some  of  them  should 
intcT.    be  followed  back,  between  the  intercostal  muscles^  to  where  .the 
co«uL    middle  intercostal  cutaneous  branch  leaves  the   trunk.     Xt^ 
number  that  enter  the  wall  are  six,  five  oomiog  from  the  fiice 
lower  spaces,  the  last  being  fhom  the  last  dorsal  aerve,  and  bol^ 
the  last  rib ;  a  greater  part  of  the  lower  than  of  the  upper  nepjtfi^ 
is  visible,  because  of  tlie  diffevenoe  in  length  of  the  vjbs^  '.lik§ 
intercostal  nefves  6f  the  lower  spaces^  after  giving  .o9^,^.ip\^!^ 
cutaneous  branch,  run  forwards  to  the  front  of  the  intercostal 
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»pace8^  ent«r  the  abdominal  wall  between  the  internal  oblique 
and  transversalis muscles,  the  upper  nerves  crossing  the  cartilages 
of  the  ribs,  where  they  change  their  direction  and  ascend.  They 
now  extend  forwards  to  the  outer  margin  of  the  sheath  of  the 
rectus,  perforate  this,  enter  the  substance  of  the  rectus,  in 
which  each  divides  into  branches  for  the  muscle,  and  a  cuta< 
neous,  which  perforates  it  near  the  middle  line,  and  is  accom- 
panied by  a  small  artery.  Sometimes  n  cutaneous  branch  is  given 
off  at  the  edge  of  the  rectus,  and  appears  on  the  front  of 
the  sheath  Co  be  distributed  to  the  integuments ;  but  the  per<* 
fbrating  branches  are  irregular  in  number  and  position.  Thej^*^ 
last  dorsal  nerve  differs  from  the  others,  which  are  named  inter- 
costal fi'om  their  situation  between  the  ribs,  in  position  and  re- 
lations ;  it  perforates  the  lumbar  aponeurosis,  turns  forwards 
between  the  internal  oblique  and  transversalis  muscles,  and  di- 
Tides  into  a  cutaneous  and  an  abdominal  branch  :  the  cutaneou;;, 
the  larger,  perorates  the  two  superficial  muscles  of  the  abdo- 
nien  as  before  seen,  descends  over  the  crest  of  the  ilium,  and 
k  distributed  to  the  integuments  over  the  gluteal  region ;  the 
alxlominal  branch  runs  forward  to  the  sheath  of  the  rectus,  like 
the  abdominal  portion  of  the  other  intercostal  nerves^  and  sends 
down  a  branch  to  join  the  small  ilio-inguinal  nerve  below  It* 
These  nerves  supply  the  nruscles  of  the  s^ominal  wall. 

Theiiio^m^nalj  orHioJitfpoffcutric  nerve  of  the  lumbar  plexus,  iho. 
perforates  the  transversalis  muscle  about  the  centre  of  the  iliac  ^"fuinai 
crest,  and  gives  off  its  cutaneous  branch,  wiiich  perforates  the 
internal  and  external  oblique,  and  is  distributed  to  the  integu- 
ments over  the  gluteal  region  ;  it  then  turns  forwards  between  the 
Internal  oblique  and  transversalis  muscles  along  the  crest  of  the 
flium,  and  divides  into  an  abdominal  and  an  inguinal  branch :  the 
abdominai  runs  forwards  below  tlie  branch  of  the  last  dorsal,  to  Abdo. 
Wiiich,  near  the  rectus^  it  is  united  by  a. filament,  and  perforates  C^a^^. 
the  tendons  of  the  internal  and  external  oblique,  to  be  distributed 
to  the  integuments  of  the  inguinal  region ;  the  ingumcd  or  scrotal  ingui. 
brandi  communicates  at  the  anterior  superior  spine  of  the  ilium.  "^'' 
Irhh  a  slender  nerve  from  the  plexus**—  the  small  musculo«-cuta"; 
ii^tlfi,  runs  inwards,  parallel  to  Poupart*s  ligament,  covered  by 
the  internal  oblique  and  cremaster,  perforates  the  cremaster, 
then  passes  throogh  the  external  abdominal  ring,  and  is  dis- 
tributed, as  before  seen,  to  the  integuments  of  the  scrotum^  or 
labium  of  the  female* 

•'  The  ttnail  museuh^  or  inguino-^cutaneoust  another  branch  ofsmaii 
tlie  lumbar  plexus  seen  in  the  abdominal  wall>  perforates  the  i^^^^i 
Mhsversalis  muscle  near  the  front  of  the  crest  of  the  ilium,  and  neoui. 
Either  ends  by  joining  the  inguinal  branch  of  the  ilio-inguinal 
lieirve,  or  sencb  a  filament  of  communication  to  it,  and  then  runs 
lyelow  it  along  Poupart's  ligament,  leaves  the  abdominal  ring 
Wtt^'Uii^erforaAes  the  oreaiaster,  and  is  distributed  to  the  in- 


Cion 


trans 

verfealii* 


4B6  DISSECTION   OF   THE   ABDOMINAL   WALL* 

teguments  of  the  scrotum  or  labium  :  both  this  and  the  former 
nerve  supply  the  lower  part  of  the  muscles  of  the  abdomen. 
Vessel-..       The  arteries  accompanying  these  portions  of  the  nerves  arc 
mlnai      contiHued  forwards  from  the  intercostal :  they  supply  the  muscles 
o7\\T^    between  which  they  lie,  and  anastomose,  near  the  middle  line. 
Inter-     with  branches  of  the  internal  mammary  and  epigastric.     The  in- 
Brliirh    tcrcostal  vcins  run  with  the  arteries.     Near  the  crest  of  the 
of  the     ilium  is  a  small  branch  from  the  circtimflex  ilii  artery  beneath: 
flex  ii"i'  >t  comes  forward  round  the  lower  or  free  margin  of  the  trans- 
versalis  muscle,  runs  upwards  parallel  to  Poupart's  ligament  be- 
tween the  transversalis  and  internal  oblique,  and  supplies  these 
muscles  with  branches.     The  anatomy  of  the  trunk  will   be 
afterward  seen. 
Disjcc         To  see  the  fascia  transversalis,  cut  through  the  attachment  of 
the  transversalis  muscle  to  Poupart's  ligament;  make  a  second 
incision  through  the  muscle,  from  the  crest  of  the  ilium  towards 
the  margin  of  the  rectus,  and  raise  with  care  this  lower  portion 
of  it  from  the  fascia. 
Fascia         The  fascia  transversalis^  named  and  described  by  Sir  A.  Cooper, 
is  a  thin  aponeurotic  or  fibrous  layer,  but  in  some  subjects  so 
thin  as  to  appear  only  like  condensed  cellular  membrane,  which 
is  placed  between  the  transversalis  muscle  and  the  peritomeum. 
Some  describe  it  as  consisting  of  two  layers,  a  superficial,  Bbrous, 
now  seen,  and  a  deep  or  cellular,  which  will  be  perceived  in  dis- 
secting, on  the  other  side,  for  the  membranes  that  form  the 
femoral  sheath.   Its  thickness  varies  much  in  different  parts  of  the 
abdomen,  since  it  is  strong  inferiorly,  where  it  is  least  supported 
by  muscles,  and  is  moreover  joined  by  some  fibres  from  the  tendon 
of  the  transversalis:  but  above  this  it  is  weak  and  unimportant, 
being  continued  upwards,  on  the  inner  surface  of  the  transver- 
salis muscle,  to  the  diaphragm,  becoming  mere  cellular  mem- 
brane which  it  is  difficult  to  dissect  and  follow ;  and  internallj, 
to  the  rectus,  behind  which  it  unites  with  that  of  the  opposite 
side.     In  the  region  of  the  groin  it  is  necessary  to  study  the 
disposition  of  the  fascia,  because  of  the  part  that  it  takes  in  the 
coverings  of  the  different  hernisB.     In  the  extent  of  the  inner 
half  of  Poupart's  ligament  it  is  thin,  and  sends  a  layer  down  be- 
hind it  to  form  part  of  a  sheath  for  the  femoral  vessels  :  this  is 
readily  separated  from  the  ligament,    and  is  joined  by  some 
fibres  from  the  tendon  of  the  transversalis ;  but  it  is  united  to 
the  outer  half  and  to  the  crest  of  the  ilium  by  a  strong,  firm  pro- 
cess of  a  semilunar  form,  the  concavity  directed  upwards,  wluch 
is  prolonged  inwards  to  the  pubes  below  the  ligament,  with  some 
fibres  of  which  it  is  united :  the  circumflex  ilii  artery  ties  be- 
neath this  portion  of  the  fascia,  having  perforated  the  outer  part 
of  the  sheath  sent  around  the  femoral  vessels.     Passing  also 
through  the  outer  part  of  the  sheath,  is  the  femoral  branc4i  oflSXe 
genito-crural  nerve,  if  it  is  not  removed  in  the  dissection  of  tlie 
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lower  extremity.  About  midway  between  the  anterior  supe- 
rior spinous  process  of  the  ilium  and  the  spine  of  thepubes,  and 
half  an  inch  above  Poupart*s  ligament,  is  the  spot  in  which  the 
spermatic  cord  in  tlie  male,  or  the  round  ligament  in  the  female, 
traverses  the  fascia, — or  the  iniemal  abdominal  ring*  This  is  no  internal 
aperture  with  distinct  margins,  because  a  thin  tubular  or  funnel- ;^|J^^ 
shaped  prolongation  h  continued  around  the  cord,  like  one  of  Ring. 
the  divisions  of  a  glove  on  the  finger ;  but  if  the  cord  be  pulled 
ibrwards,  and  this  cut  through,  the  aperture  is  seen  to  be  oval 
in  shape,  the  angles  of  it  being  upwards  and  downwards,  and  the 
outer  and  lower  margins,  stronger  than  the  inner  and  upper,  are 
bounded  by  the  semilunar  portion  of  the  fascia.  If  the  finger 
be  placed  on  the  fascia,  a  little  to  the  inner  side  of  the  aperture, 
the  epigastric  artery  will  be  felt  in  an  injected  subject,  and  a 
small  portion  may  be  cut  out  of  the  membrane  to  show  its  po- 
sition on  the  inner  side  of  the  opening,  of  which  it  forms,  as  it 
were,  the  inner  boundary, — ^the  outer  and  upper  parts  of  it  being 
limited  by  the  lower  border  of  the  transversalis  muscle  which 
winds  around  it.  The  protrusion  of  intestine,  called,  from  its 
position  to  the  outer  side  of  the  epigastric  artery,  external  her- 
nia, or,  from  its  course  in  the  wall  of  the  abdomen  with  the 
cord,  oblique,  passes  through  the  fascia  transversalis  by  the  in- 
ternal abdominal  ring.  Divide  the  prolongation  of  the  fascia  by 
a  vertical  incision,  and  trace  it  on  the  cord  as  far  as  it  is  pos- 
sible :  it  descends  to  the  testicle,  and  terminates  on  the  tunica 
vaginalis. 

Through  the  opening  made  in  the  fascia  transversalis,  thePcrito- 
peritonaeal  membrane  is  seen  to  project  slightly  forwards,  and  to 
be  connected  to  a  fibro-ceilular  process  which  extends  along  the 
front  of  the  cord.  In  the  fcetus,  the  peritonaeum  was  continued 
into  the  scrotum  at  the  time  of  the  descent  of  the  testicle,  so  that 
the  cavity  of  the  tunica  vaginalis  of  the  testis  —  a  prolongation 
only  of  this  membrane — was  one  with  that  of  the  abdomen ;  but 
subsequently  to  the  change  of  position  of  this  organ,  the  tube  of 
the  peritonaeum  is  obliterated  between  the  internal  abdominal 
ring  and  the  testicle,  and  becomes  a  cellular  cord.  There  is 
great  variety  in  the  form  and  condition  of  the  remams  of  this 
process ;  for,  sometimes,  it  is  a  fine  cellular  band,  extending  to 
the  tunica  vaginalis;  at  others,  it  reaches  but  a  short  distance 
on  the  cord,  which  is  most  frequent;  or  the  process  is  wanting, 
and  the  peritonaeum  only  projects  at  this  part  The  tube  may 
be  obliterated  only  at  intervals,  forming  a  sacculated  cord,  or 
one  large  pouch  may  be  found  in  the  part  occupying  the  in- 
guinal canal.  In  Uie  adult  male  it  may  remain  open  in  its 
whole  extent ;  and  in  such  a  case,  the  intestine  can  readily  pass 
from  the  cavity  of  the  abdomen  to  the  scrotum,  giving  rise  to 
that  kind  of  hernial  protrusion  called  congenital  hernia.  In  the 
fcmale  there  is,  sometimes,  a  cellular  band  on  the  round  liga- 
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itient,  or  a  small  tube  pervious  for  some  slibft  -diitaike^^^the' 
ccmal  of  Nttck» 
sperma-     The  spermoUc  cord  extends  fh>iii  the  internal  abdottinial  ring 
ticcoiti.^^  the  testis,  and  consists  of  an  artery  for  the  supply  of  the 
testicle,  veins  to  return  the  blood,  an  efferent  duct  to  briis]^ 
back  the  secretion  of  the  organ,  with  nerves  and  lymphatics  t 
these  are  united  together  by  certain  coverings  derived  ^om  the 
different  layers  of  the  abdominal  wall.     The  course  of  the  cord' 
is  not  straight  or  vertical  in  its  whole  extent ;  since,  as  the 
internal  ring,  or  opening  by  which  it  enters  the  wall  of  the 
abdomen,  is  not  opposite  the  external,  by  which  it  leaves  the 
wall,  it  must  pass  obliquely  downwards  and  inwards  to  reach  its 
aperture  of  exit ;  but  below  this  it  is  nearly  vertical  in  direo 
tion.     It  thus  lies  in  an  oblique  canal,  the  inguinal,  between  the 
abdominal  muscles ;  and  it  is  placed  at  first  between  the  fascm 
transversalis  and  internal  oblique,  and  in  front  of  the  epigastric 
artery;    then,  having  escaped  from  the  lower  border  of  this 
muscle,  it  is  situated  between  the  conjoined  tendon  behind,  and 
the  aponeurosis  of  the  external  oblique  in  front;  and  as  it  is 
passing  through  the  external  abdominal  ring,  it  lies  in  a  groove 
of  the  outer  pillar  of  this  opening.     The  coverings  that  it  re^ 
ceives  have  been  dissected  with  the  parts  from  which  they  are 
derived ;  thus  the  constituents  of  the  cord  come  into  contact  at 
the  internal  abdominal  ring,  through  which  they  pass,  and  are 
invested  by  a  layer  of  the  subserous  cellular  membrane  which 
closely  surrounds  them,  extends  to  the  testicle,  and  varies  moch 
in  different  subjects,  and  with  this  may  be  seen  the  remains  of 
the  prolongation  of  the  peritonsum ;  next,  it  receives  the  tube, 
or  sheath  of  the  fascia  transversalis,  named  sometimes  infundi- 
buliform ;  then  the  covering  of  the  cremaster  muscle,  or  cremas- 
teric fascia,  from   the  lower  border  of  the   internal  oblique 
muscle;  afler,  the  prolongation  of  the  intercolumnar  or  sper- 
matic fascia,  from  the  margins  of  the  external  abdominal  ring; 
and  lastly,  it  is  surrounded  by  the  tubular  prolongations  of  the 
superficial  fascia  into  the  scrotum,  and  by  the  skin.     In  tlie 
female,  the  inguinal  canal  is  occupied  by  the  round  ligament, 
or  suspensory  cord  of  the  uterus,  which  enters  by  the  internal 
abdominal  ring,  and  ends  in  the  cellular  membrane  of  the  groin. 
Its  coverings  are  the  same  as  in  the  cord  of  the  niale>  except 
the  cremasteric,  of  which  it  is  deprived. 
DiMee-       The  cellular  membrane  may  now  be  removed  from  the  vessels 
^^*      and  nerves  of  the  cord,  between  the  testicle  and  internal  abdo^ 
minal  ring:  to  the  cremasteric  covering  of  the  cord  are  dis^ 
trfbuted  branches  of  the  genito-crural  nenrci  and  of  the  epigas-' 
trie  artery. 
CoiMti.       The  spermatic  artery^  a  branch  of  the  aorta,  descends,  almost 
^^^^  vertically,  to  the  intemal  abdominal  ring^  throttgh  wliich  ft 
muo   '  passes  to  join  with  the  other  vessels  itt*  the  cord;  it  fhea 
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dfidcenjU  lo  near  the  tefiliat  and  divides  into  branches ;  QORie-  of 
these  supply  the  vas  deferens^  and  extend  along  it  to  tlie  epidi- 
4j^inist  ana  others  enter  the  substance  of  the  testicle.    In  the 
female,  this  artery  is  distributed  lo  the  ovary  in  the  abdomen, 
aa4  does  not  run  with  the  round  ligament*     The  spemuxtic  veins  sperm. 
cominence  in  the  testicle,  leave  it  at  the  posterior  part,  receive  vitnj. 
branches  from  the  epididymis,  ascend  in  the  cord  in  front  of 
the  vaa  deferens,  ana  divide^  and  anastomose  above  the  testicle 
to  form  the  ^pemuUic  pUxua;  the  branches  then  pass  through  piczus. 
the  abdominal  ring  and  unite  into  one,  that  of  the  right  side 
opening  into  the  ascending  cava,  and  that  of  the  left  into  the 
left  renal  vein.     The  spermatic  plexus  of  nerves  from  tlie  sym*  spem- 
pathetic  in  the  abdomen  accompanies  the  artery  to  the  testicle,  Kllrrct. 
and  perforates  the  posterior  part  of  this  organ.    The  lymphatics  j.ymph- 
oome  from  the  testis  and  epididymis,  accompany  the  spermatic  ^^^ 
vessels  through  the  abdominal  ring,  and  join  the  lumbar  lymph- 
atic glands.     The  vas  deferens  from  the  testis  approaches  the  vm  de- 
other  constituents  of  the  cord  above  the  upper  extremity  of  thisf<Bi^^"** 
organ,  continues  with  them  through  the  inguinal  canal,  lying 
posterior  to  them  in  the  cord,  and  is  easily  distinguished  by  \xa 
wiry  or  wbip-^ord  like  feel.     As  it  lies  in  the  canal  it  is  placed 
in  front  of  the  epigastric  artery,  separated  only  by  the  fascia 
tvansversalis,  it  then  passes  through  the  internal  abdominal  ring, 
internal  to  tlie  spermatic  vessels,  turning  round  the  outer  side 
of  the  epigastric,  and  it  finally  bends  down  into  the  pelvis  be- 
hind the  epigastric  and  along  the  side  of  tlie  bladder  to  the 
prostate   gland ;    but   its   anatomy  in  the    abdomen  will  be 
deferred.     Supplying  the  cremaster  muscle  is  the  genital  branch  ocnito. 
of  the  genitorcrural  nerve,  which  leaves  the  abdomen  through  ^^e. 
the  internal  abdominal  ring,  and  descends  to  the  cremaster 
muscle.    The  epigastric  artery  gives  a  cremasteric  branch  to  the  cremai- 
(u>rd  which  lies  over  it,  to  be  distributed  to  the  cremaster  ^^^^^ 
muscle,  and  the  coverings  of  the  cord.* 

Cut  across  the  cord  near  the  abdominal  ring,  and  turn  it  up  piscec- 
on  the  abdomen ;  the  deep  arch  will  be  better  seen  from  the  ^^<'"* 
inner  side. 

About  the  centre  of  Poupart's  ligament,  or  from  the  termina-  D«ep  * 
tion  of  its  oblique  part,  some  fibres  pass  downwards  and  inwards  ^Tcb. 
t#  .the  pubes,  below  the  level  of  the  other  fibres  going  to  the 
spine  and  pectineal  line ;  these  are  united  also  to  the  concave 
thickened  portion  o£  the  fascia  transversalis,  which  bounds, 
below,  the  internal  abdominal  ring,  and  is  prolonged  inwards 
beneath  Poupart's  ligament;  thus  formed,  the  deep  arch  lies  in 
front  of  the  femoral  sheath,  and,  becoming  wider  at  the  pubes, 
is  inserted  into  the  pectineal  line,  on  the  inner  or  abdominal 

)^  Hie  body  of  tlM  tesHcle  may  be  ezaiBkincd  now,  or  its  anatomy  may  b^ 
Pfplffl  by,  tilli  the  xeat  of  tb^  abckwainal  wall  is  completed. 
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surface  of  Gimbernat's  ligamenL     Tbe  cremaster  ""■^■U   jg 
attached,  externally,  to  this  portion  of  the  crural  arch. 
K|*iRAi.       I^^c  epigastric  artery y  seen  by  removing  sufficient  of  the  fittcia 
trie  Ar.  tninsversalis,   arises   from    the    external   iliac»  a  Utde   above 
Poupart's   ligament.      It  first  passes  inwards  and  <iownwards 
over  the  external  iliac  vein,  and  is  placed  internal  to  the  poioi 
of  exit  of  the   cord;  it  now  changes   its  direction,  ascends 
obliquely  upwards  and  inwards  between  the  £Eucia  transversalia 
and  the  peritoneum,  about  three  lines  to  the  inner  side  of  the 
internal  abdominal  ring,  to  reach  the  outer  border  of  the  rectna» 
below  where  its  sheath  is  deficient ;  it  then  perforates  the  fascia 
transversal  is,  enters  the  sheath  of  the  rectus,  ascends  on  the 
posterior   surface  of   the  muscle,    to  about  its  middle,  enters 
into   its   substance,  and  anastomoses  above  with  the   abdomi- 
nal branch  of  the  internal  mammary.     Previously  to  reaching 
the  margin  of  tlie  rectus,  the  vessel  is  covered  by  the  fascia 
transversal  is,  and  above  this  by  the  internal  oblique  and  the 
transversalis  muscle,  as  well  as,  superficially  to  these,  by  the 
external  oblique;  and  it  lies  on  the  peritonieum;  it  passes  be- 
hind the  round  ligament  in  the  female,  or  the  spermatic  cord  ia 
the  male,  the  vas  deferens  winding  round  its  outer  side,  to  be 
placed  posterior  to  it  as  it  descends  to  the  pelvis.     The  artery 
forms  also  the  outer  boundary  of  a  space,  comprised  between  it 
and  the  rectus,  in  which  a  hernial  protrusion,  called  internal 
from  its  position  to  the  artery,  may  take  place ;  and  to  the  outer 
side  of  the  vessel  is  the  internal  abdominal  ring,  through  which 
comes  the  other,  or  external  inguinal  hernia. 
Branch.*     ^^^  ^^st  branch  that  the  epigastric  artery  gives  off  is  a  small 
•'•         transverse  artery ^  which  runs  inwards  behind  Poupart's  ligament 
ve»e!'    to  anastomose  with    the  one  of  the  opposite  side  behind  the 
pubes,  but  this  will  be  seen  when  dissecting,  from  within,  the 
comrou-  crural  ring  on  the  opposite  side.     A  commumcaiing  brandi  is 
nicatiiig.  generally  sent  down  into  the  pelvis  to  inosculate  with  the  ob- 
Crenuf.  turator  artery :  the  next  branch  is  the  eremauterie  artery  to  the 
toric.      coverings  of  the  cord  and  cremaster  muscle.     In  the  abdominal 
Muscu-  wall  the  epigastric  gives  some  muscular  branches,  and  in  the 
^^'        sheath  of  the  rectus  it  divides  into  numerous  arteries  which 
ascend  in  the  substance  of  this  muscle  to  anastomose  with  the 
abdominal  branch  of  the  internal  mammary :  this  anastomosis  is 
not  usually  injected,  because  the  fluid  enters  the  vessels  from 
two  sources,  and  carries  the  coagulated  blood  to  the  midpoint  of 
theur  communication,  but  the  vessels  may  be  followed  in  the 
cuu      fibres.     Some  eutaneoue  branches  perforate  the  rectus,  and  ac- 
^^^*'    company  the  cutaneous  nerves  to  the  integuments  on  the  side  of 

the  linea  alba. 
Veins.   ^     This  artery  is  accompanied  by  one  or  two  veins  which  open 

*into  the  external  iliac  vein. 
Abdo.         The  abdominal  branch  cf  the  internal  mammary  artery^  with 
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which  the  epigastric  anastomoses,  enters  the  sheath  of  the  rectos  branch] 
by  passing  beneath  the  cartilage  of  the  seventh  rib ;  it  then  de-  in^roai 
scends  external  to  the  xiphoid  cartilage,  and  in  the  sheath,  to  ^am. 
below  the  upper  linea  transversa  of  the  rectus,  enters  the  sub-  "**^* 
stance  of  the  muscle,  and  joins  with  the  epigastric,  which  ascends 
to  meet  it. 

The  circumflex  iHi  artery^  the  other  branch  of  the  external  circum. 
iliac,  is  partly  exposed  now,  but  it  will  be  better  seen  when  the  Artery!'; 
fascia  that  covers  it  is  removed,  and  this  may  be  done  either 
now^  or  in  a  future  stage,  after  the  abdomen  is  opened.     It 
arises  from  the  external  iliac,  opposite  the  epigastric,  and  whilst 
this  vessel  is  contained  in  the  tube  of  fascia  which  is  prolonged 
around  it  and  the  femoral  artery ;  it  passes  outwards,  perforates 
the  sheath  of  the  vessels,  runs  parallel  to  Poupart*s  ligament^ 
but  below  it,  and  the  portion  of  fascia  transversalis  fixed  to  it, 
and  it  is  shut  out  from  the  cavity  of  the  abdomen  by  the  fascia ; 
the  artery  then  perforates  the  fascia  a  little  external  to  the  an- 
terior superior  spinous  process,  and,  placed  beneath  the  trans- 
versalis muscle,  runs  outwards  to  the  middle  of  the  crest,  passes 
through  the   substance  of  the  transversalis,  and  is  continued 
backwards  between  it  and  the  internal  oblique,  along  the  crest 
of  the  ilium,  to  anastomose,  at  its  posterior  part^  with  the  ilio- 
lumbar artery,  a  branch  of  the  internal  iliac.     This  artery  gives^ 
near  the  front  of  the  crest,  a  small  cucending  branch,  which  Branch. 
passes  upwards  between  the  internal  oblique  and  transversalis  ^ 
muscles,   external  to  the  epigastric  artery,  and  supplies  thein!^* 
muscles  between  which  it  is  placed.     The  other  brandies  of  the 
artery  are  muscular,  to  the  wall  of  the  abdomen  or  the  muscle  mmcu. 
in  the  iliac  fossa,  and  anastomotic  with  the  ilio-lombar,  gluteal,  ^'^'^' 
and  lumbar  arteries. 

Two  vein$  run  with  it ;  these  cross  the  external  iliac  artery  veuu. 
near  its  termination,  to  join  the  external  iliac  vein  which  lies  to 
its  inner  side. 

On  the  opposite  side  of  the  subject,  continue  now  with  the  Dinec 
dissection  of  the  surgical  anatomy  of  that  part  of  the  abdomen  j*"",^®'^^ 
wliich  has  been  reserved  for  this  purpose.     The  skin  and  super-  Hernia. 
ficial  fascia  are  already  removed,  and  the  two  layers  of  the  latter, 
and  the  vessels  lying  between  them,  have  been  seen ;  the  ten- 
don of  the  external  oblique,  whose  fibres  are  directed  downwards 
and  inwards,  now  comes  into  view,  and  between  the  divergence 
of  some  of  these  to  separate  points  of  bone,  is  the  aperture  of 
the  external  abdominal  ring,  above  and  to  the  outer  side  of  the 
pubes.     Through  it  passes  the  cord  or  round  ligament,  which 
ties  in  the  groove  of  the  outer  pillar,  and  prolonged  from  its 
margins  is  the  intercolumnar  or  spermatic  fascia :  the  inguinal 
hernia  passes  from  the  abdominal  wall  through  this  outlet,  and 
will  be  covered  by  the  fascia  from  its  margins.     Throw  down 
the  tendon  of  the  external  oblique  muscle,  as  on  the  other  side. 
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or,  if  the  muscles  be  undissected,  by  one  incisiaii  Btyni  the  crest 
of  the  ilium  transversely  to  the  linea  alba,  and  another  from  this 
point  to  the  pubes ;  when  separating  the  tendon  firom  the  front 
of  the  rectus,  introduce  the  handle  of  the  scalpel  between  them> 
and  pass  this  also  into  the  abdominal  ring  from  the  inner  side,  to 
separate  the  fascia  of  the  opening  from  the  cord.  The  internal 
oblique  muscle,  now  exposed,  is  fleshy  to  its  lower  mai^n,  and 
the  cord  escapes  from  beneath  this  border,  instead  of  through 
the  fibres,  though,  occasionally,  the  cord  may  perforate  them ; 
and  the  fibres  run  downwards  and  inwards  to  a  tendon  which  is 
inserted,  in  front  of  the  rectus,  into  the  crest  of  the  pubes  as  far 
as  its  spine,  and  into  the  pectineal  line  external  to  this,  for  about 
half  an  inch  :  this  part  unites  with  the  tendon  of  the  transver-* 
salis  beneath  in  the  conjoined  tendon.  The  lower  fibres  are  pro 
longed  on  the  cord,  givmg  it  a  covering,  the  cremasteric  fascia, 
which  should  be  divided  and  raised  from  it  to  show  its  existence 
as  a  distinct  membrane  :  this  is  absent  in  the  female*  The  part 
of  the  cord  now  exposed  is  surrounded  by  the  cremaster  muscle, 
is  inclined  obliquely  downwards  and  inwards  in  a  part  of  the  in- 
guinal canal,  and  has  in  front  of  it  the  tendon  of  the  external 
oblique,  and  behind  it  the  conjoined  tendon  of  the  internal  oblique 
and  transversalis  ;  it  is  supported  below,  before  passing  by  the 
aperture  in  the  tendon  of  the  external  oblique,  in  the  groove 
that  the  fibres  form  by  their  insertion  into  the  pectineal  line  be* 
hind  those  into  the  spine  of  the  pubes.  Detach  the  internal 
oblique  from  Poupart*s  ligament  and  the  muscle  beneath,  and  in 
a  subject  otherwise  undissected,  make  an  incision  forwards  from 
the  crest  of  the  ilium  to  the  linea  alba :  the  transversalis  muscle, 
now  brought  into  view,  is  closely  united,  sometimes  inseparably 
so,  to  the  oblique,  but  a  cellular  mterval,  and  a  small  artery  from 
the  circumflex  ilii,  mark  the  line  of  separation  between  the  two. 
It  is  observed  to  arise,  usually,  from  only  about  the  upper  third 
of  Poupart's  ligament*,  and  to  leave  a  space  below  its  inferior 
border  m  which  is  seen  the  fascia  transversalis.  Its  fibres  arch 
downwards  and  inwards  over  the  cord,  to  end  in  a  tendon  whi^h 
is  inserted  into  the  linea  alba  and  crest  of  the  pubes,  and  unites 
with  that  of  the  internal  oblique  to  be  attached  to  the  pectinefd 

*  The  atUchment  of  this  mugcle  to  Poupart*8  ligament  is  sulyect  to  gteti 
variation;  sometimes  it  is  fixed  as  low  as  the  internal  oblique,  covers  the 
cord,  and  is  connected  to  the  cretnaster ;  at  others,  lower  still,  and  sends  sosM 
fibres  below  as  well  as  above  the  cord,  so  as  to  encircle  it  with  muscular 
fibres.  For  a  notice  of  the  different  variations  in  the  origin  and  insertion  of 
the  lower  parts  of  the  internal  oblique  and  the  transversalis  muscle,  iss 
Anatomy  and  Surgical  Treatment  of  Inguinal  and  QmgenUal  Herman  fi>l' 
Lond.  1804 ;  and  Obteroatione  on  the  Structure  and  Jhuatee  of  the  Tettitt 
IK  36.  4 to.  Lond.  18S0.  By  Sir  A.  Cooper.  Jieeherchee  Anatomiquep  sttt 
tea  Herniea  de  V Abdotnenj  pp.  13.  23.  4to.  Paris,  1817.  By  Cloquet:  and 
On  tome  Point*  connected  with  the  Anatomy  and  Surgery  of  Inguinal  and  Femorai 
Hemim,  p.  13.  4to.    Lend.  1833.     By  Guthrie. 


iinA  foff'aboul  one  incb,  givhig  rise  to  tl}«  conjoined  tendon  of 
which,  it  forms  the  greater  share.  Crossing  the  interval  between 
Ihe  tratisversalis  muscle  above*  and  Poupart*s  ligament  belonr^ 
and  covered  by  the  fascia  transversalist  is  the  epigastric  artery, 
which  runs  upvrards  and  inwards  to  the  margin  of  the  rectus,  so 
ts  to  limit,  externally,  a  triangular  space,  the  inner  side  of  which 
js  the  mai-gin  of  the  rectus,  and  the  base  Poupart's  ligament ;  a 
piece  of  fiiscia  nay  be  removed  from  the  vessel  as  it  lies  on  the 
inner  side  of  the  cord  or  round  ligament.  In  the  space  internal 
to  the  epigastric,  an  internal  hernia  may  occur,  and  external  to 
it  is  the  aperture  in  the  fascia  transversalis  for  the  escape  of  the 
eord^and  through  it  an  external  hernia  may  protrude.  The  inter- 
nal abdominal  ring,  or  aperture  in  the  fascia  transversalis,  by 
which  the  cord  enters  the  wall  of  the  abdomen,  is  placed  midway 
between  the  anterior  superior  spinous  process  of  the  ilium  and 
the  spine  of  the  pubes,  and  about  half  an  inch  from  Poupart's 
ligament ;  it  is  bounded,  externally  and  below,  by  the  strong 
process  of  the  fascia  transversalis,  which  is  fixed  to  the  outer 
half  of  Poupart's  ligament,  internally  islhe  epigastric  artery,  and 
superiorly  and  internally,  the  lower  border  of  the  transversalis 
muscle,  partly  tendinous,  and  partly  muscular :  a  prolongation  is 
aent  on  the  cord  from  the  margin  of  the  opening.  Before  the 
oord  has  passed  the  lower  border  of  the  internal  oblique  muscle^ 
or  in  the  part  now  seen,  it  is  covered  by  the  internal  oblique, 
which  is  in  front  of  it,  and  superficial  to  this  is  the  external 
oblique;  and  it  lies  on  the  fascia  transversalis. 

In  consequence  of  the  interna)  abdominal  ring  not  being  op*  [SSi"** 
posite  to  the  external,  the  cord  lies  in  an  oblique  passage  -<—  the 
inguinal  canal — in  the  wall  of  the  abdomen,  and  passes  from 
the  one  aperture  to  the  other,  below  the  borders  of  the  internal 
oblique  and  transversalis,  which  are  unattached  in  the  interval 
hetAPeen  the  pubes  and  Poupart's  ligament;  it  communicates, 
above,  witli  the  cavity  of  the  abdomen,  by  the  internal  ring,  the 
point  of  entrance  of  the  cord  or  hernia,  and  ends  below  in  the 
eatornal  abdominal  ring,  the  spot  for  the  exit  of  its  contents.  A 
ijorrect  knowledge  of  its  anatomy  is  necessary  to  direct,  successr 
fully,  the  manual  efforts  made  to  replace  a  portion  of  protruded 
intestine,  or  to  divide  the  constriction  which  prevents  its  return 
into  the  cavity  of  the  abdomen.  Its  direction  is  obliquely  down- 
wards and  inwards,  nearly  parallel  to  Poupart's  ligamoit,  but  a 
little  above  it ;  and  its  length,  from  the  inner  border  of  the  in- 
ternal abdominal  ring  to  the  outer  border  of  the  external,  is  about 
one  inch  and  a  half.  The  boundaries  of  the  canal,  which  is  only 
an*  interval  for  the  cord  between  the  different  muscles  or  layers 
of  the  abdominal  wall,  will  be  the  same  as  were  before  mentioned 
itr  speiAmg^  of  the  relations  of  the  cord :  thus,  in  the  upper  thirds 
.this  n^ilsctllar  portion  of  the  internal  oblique,  and  the  tendinouit 
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part  of  the  external  oblique,  are  in  front  or  nearer  the  turfiice, 
and  the  fascia  transversalis  covering  the  epigastric  artery  bounds 
it  behind,  or  is  next  the  abdomen ;  above,  it  is  closed  by  the  juxta- 
position of  the  internal  oblique  and  transversalis  muscles,  and  the 
fascia  transversalis,  and  below,  by  the  union  of  tlie  fascia  trans- 
versalis  and  internal  oblique  with  Ponpart's  ligament.  Below 
the  border  of  the  oblique  muscle,  or  in  about  the  two  lower 
thirds,  there  is  only  the  tendon  of  the  external  oblique  in  front, 
and  behind  is  the  conjoined  tendon  of  the  internal  oblique  and 
transversalis,  with  a  portion  of  the  triangular  fascia  or  ligament 
behind  the  abdominal  ring,  near  the  pubes;  and  beneath  the  con- 
joined tendon  is  the  fascia  transversalis,  but  the  cord  does  not 
touch  the  fascia  in  this  part :  the  limit  to  the  extent  upwards  of 
this  portion  of  the  canal,  is,  as  in  the  upper  third,  only  the  con- 
tact of  the  oblique  muscles,  and  it  can  therefore  be  dilated  in 
this  direction  to  almost  any  extent,  but  below  it  does  not  admit 
of  enlargement,  and  is  bounded  by  the  groove  in  the  tendon  of 
the  external  oUique,  in  which  the  cord  lies,  and  which  is  formed 
by  the  fibres  turning  backwards  and  upwards  to  the  pectineal 
line. 
Hemu.  'I'he  natural  deficiency  in  the  wall  of  the  abdomen  above  the 
pubes,  and  therefore  in  the  muscular  support  to  the  viscera  con- 
tained within  it,  and  the  passage  of  the  cord  or  round  ligament 
through  an  aperture  in  the  wall,  predispose  to  a  hernia  or  pro* 
trusion  of  the  contents  of  the  cavity,  in  the  same  manner  as  the 
exit  of  the  vessels  from  the  abdomen,  below  Poupart'a  ligament, 
admits  the  escape  of  the  intestine  with  them.  The  intestinal 
protrusion  in  the  inguinal  region  may  enter  into  the  abdominal 
parietes  through  any  spot  that  is  unsupported,  besides  peuiag 
through  the  internal  abdominal  ring  with  the  cord,  and  it  will 
occupy  more  or  less  of  the  inguinal  canal, according  as  it  may  enter 
it  at  a  higher  or  lower  point ;  though  all  kinds  of  inguinal  herniie 
escape  on  the  surface  by  the  aperture  of  the  external  abdominal 
ring.  The  herniae  of  the  inguinal  region  are  of  two  kinds,  and  dis* 
tinguished  by  names  which  refer, either  to  their  position  to  the  epi- 
gastric vessel,  or  to  their  direction  ;  thus  the  hernia  that  escapes 
at  the  internal  ring  and  accompanies  the  cord,  is  called  either  ex- 
ternal, from  its  position  to  the  epigastric  artery,  or  oblique,  from  iU 
direction  ;  and  the  other  through  another  part  of  the  abdominal 
wall,  internal,  because  it  is  on  the  inner  side  of  the  epigastric,  or 
direct,  because  of  its  protrusion,  almost  in  a  direct  line,  behind 
the  external  abdominal  ring.* 

^  Other  difTerent  niiniei  have  been  given  to  mguinal  hcraiv,  and  tb^^ 
depend,  either  upon  its  having  pened  certain  points  in  the  wall  of  the  ab^ 
men  — the  hernia  being  called  imperfect  whilst  lodged  in  the  canal,  or  per- 
fect if  it  has  escaped  from  it ;  if  it  has  only  passed  the  external  abdominal  rto^ 
it  receives  the  name  of  bubonocele,  bat  if  it  has  extended  into  the  scrotuidf 
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The  extemai  or  obHque  inguinal  hernia  escapes  from  theExter- 
abdoroen  with  the  cord  through  the  internal  ring,  turns  down-  obUme 
wards  and  inwards  in  the  inguinal  canal,  rendering  its  anterior  i»pu» 
boundary  prominent,  and  leaves  it  by  the  external  abdominal  ^  * 
ring  to  descend  into  the  scrotum.  The  coverings  that  a  piece 
of  rotestine  receives  in  traversing  the  canal  are  the  same  as 
those  of  the  cord,  since  it  passes  by  the  same  parts;  thus, 
a  portion  of  intestine,  in  being  thrust  outwards,  carries  before  it 
the  general  lining  peritonseum  of  the  abdomen,  which  is  the  sac 
of  the  hernia,  and  enters  into  the  tube  of  fascia  transversalis 
surrounding  the  spermatic  vessels ;  the  size  of  the  protruding 
intestine  still  increasing,  it  is  directed  by  the  internal  oblique, 
which  prevents  it  from  coming  forwards,  to  its  lower  border, 
where  there  is  least  resistance,  because  of  the  cord  or  round 
ligament  having  the  same  direction ;  escaped  from  beneath  the 
border  of  the  internal  oblique,  it  will  enter  into  the  suspensory 
fibres  of  the  cremaster,  which  gives  it  the  cremasteric  fascia ; 
and  then  the  hernia,  still  enlarging,  and  bound  down  by  the 
tendon  of  the  external  oblique,  continues  downwards  and  in* 
wards  in  the  direction  of  the  extemai  abdominal  ring  through 
which  it  passes,  lying  usually  in  front  of  the  cord,  and  it  re- 
ceives, at  this  point,  the  next  covering  of  the  intercolumnar  or 
spermatic  fascia,  and  in  the  scrotum  it  has  in  addition  the 
superficial  ftucia  and  the  skin»  The  coverings  that  will  be 
found  on  this  kind  of  hernia,  afler  it  has  passed  the  external 
abdominal  ring,  are  those  of  the  skin,  superficial  fascia,  sper- 
matic and  cremasteric  fascia?,  the  fascia  transversalis,  and  lastly, 
peritonaeum  or  sac  of  the  hernia.  In  the  female,  the  cremasteric 
fascia  is  usually  absent.  In  a  hernia  that  has  not  escaped  by 
the  extemai  ring,  the  different  layers  that  invest  it  will  depend 
upon  its  position  in  the  canal.  The  different  laminae  which,  in 
the  natural  state,  are  thin  and  indistinct,  become  thickened  and 
very  apparent  on  a  hernia,  and  are  readily  separated  from  it. 
In  the  case  of  strangulation  of  the  intestine,  the  stricture  is 
found,  in  the  order  of  frequency,  first,  in  the  internal  opening  or 
neck  of  the  sac ;  secondly,  in  the  inguinal  canal,  at  the  lower 
border  of  the  internal  oblique;  or  thirdly,  in  the  external 
aperture :  this  last  is  very  rare.  In  dividing  the  stricture  in 
the  neck  of  the  sac,  the  incision  is  to  be  made  directly  upwards, 


the  appellation  of  scrotal  rupture  or  oscheocele;— or  upon  the  condition  of  the 
prolongation  of  Uie  poritoneeum  which  accompanies  the  cord,  for  when  this  is 
unobliterated,  so  that  the  intestine  protrudes  in  it  and  reaches  its  lower  part, 
the  term  congenita]  hernia  is  employed;  but  if  this  prolongation  is  obliterated 
only  in  the  extent  of  the  inguinal  canal,  so  that  the  hernia,  descending  with 
its  own  peritoneal  covering,  projects  into  the  lower  unclosed  sac,  like  a 
▼iscus  into  a  serous  membrane,  without  being  in  the  cayit  j  of  the  sac,  the 
hernia  is  named  infantile. 
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to  avoid  injuring  the  epigastric  artery  wliich  it  placed  to  the 
inner  side. 
Anato.       Between  the  epigastric  artery  on  the  outer  side>  the  rectus 
i7item»i  muscle  on  the  inner,  and  the  internal  half  of  Poupart's  ligament 
Inguinal  i)elow,  is  a  circumscribed  space,  through  the  lower   part  of 
which  a  hernial  protrusion  may  also  take  place.   It  has  been 
before  seen,  when  speaking  of  the  anatomy  of  external  or  ob- 
lique hernia,  that  this  part  forms  the  posterior  boundary  ef  the 
inguinal  canal,  and  that  the  outer  third  of  its  extent  is  only 
fascia  transversal  is,  whilst  over  the  two  inner  thirds  the  con« 
joined  tendon  of  the  transversalis  and  internal  oblique  readies 
to  be  inserted  into  the  pectineal  line.     The  obliterated  hypo- 
gastric artery  lies  beneath  the  fascia  transversalis,  and  extends 
upwards  to  the  umbilicus,  crossing  the  space  in  the  line  of 
union  of  the  outer  third,  which  is  formed  by  the  fascia  transver- 
salis, with   the  two   inner  thirds,   covered  by   the  conjoined 
tendon,  so  as  to  divide  the  interval  iuto  two  portions,  through 
either  of  which  an  internal  hernia  may  pass  into  the  inguimi 
canal.*     On  the  inner  side  of  the  abdominal  wall  a  pouch  or 
depression  of  the  peritonaeum,  on  each  side  of  the  obliterated 
hypogastric,  corresponds  to  the  two  subdivisions  of  the  space 
included  between  the  epigastric  artery  and  margin  of  the  rectus. 
Any  hernia  in  this  spot,  internal  to  the  epigastric,  must  carry 
before  it  or  rupture  the  different  parietal  structures,  since  there 
is  no  aperture  or  tube  in  which  it  can  descend^  as  in  the  ex- 
ternal or  oblique  hernia. 
Internal      The  internal  or  direct  infftdnal  hernia^  nearer  the  middle  line 
inRui-    than  tbe  preceding  kind,  passes  through  the  abdominal  wall  in 
^^'       the  part  limited  by  the  epigastric  artery,  rectus,  and  Poupart's 
ligament,  and  its  course  is  usually  direct  through  the  abdominal 
parietes  behind  the  external  abdominal  ring ;  but  its  direction 
and  extent  in  the  inguinal  canal,  and  the  coverings,  will  vary  as 
it  protrudes  on  the  iliac  or  pubic  side  of  the  remains  of  the 
hypogastric  artery;  and  it  is  therefore  divided  into  superior* 
between  the  obliterated  hypogastric  and  epigastric,  and  inferior, 
between  this  cord  and  the  edge  of  the  rectus.     The  more  com- 
inferior.  mon  kind  of  the  direct  hernia,  or  the  inferior,  occurs  internal  to 
the  obliterated  hypogastric,  or  through  that  portion  covered  by 
the  conjoined  tendon.     In  this  case  the  intestine  carries  before 
it  the  peritonaeum,  which  forms  its  sac,  also  the  fascia  transver- 
salis which  is  placed  external  to  it,  but  in  contact  with  it ;  after 
this  it  either  pushes  before  it  the  conjoined  tendon,  elongating 
it,  or,  as  takes  place  in  sudden  ruptures,  the  fibres  separate  and 

*  The  position  of  this  vessel  b  very-  variable.  Cloquet  says,  that  it  is  most 
frequently  placed  behind  the  epigastric.  See  Recherches  Anatomigue§  sur  Its 
Hernia  deV Abdomen,  note  to  page  89.  In  such  a  case  there  will  be  but  one 
hernia  on  its  inner  side. 


aUoir  U,Ui  pass  between  them;  situated,  now,  opfpoaite  the  ex- 
ternal abdominal  ring,  it  passes  through  this,  Ij'ing  to  the  pubic 
aide  of  the  cord,  recehres  the  fascia  spermatica,  then  enters 
the  scrotum^  and  is  covered  by  the  superficial  fascia  and  the 
skin :  so  that  when  this  hernia  is  complete,  it  is  covered,  pro- 
ceeding  from  without  inwards^  by  the  ski%  superficial  fasck, 
spermatic  fiucia,  sometimes  the  coojoined  tendon,  fascia  trees- 
Tersaiisy  and  lastly  the  peritonaeum  or  sac.  This  species  of  in* 
ternal  hemia  is  altogether  removed  from  the  epigastric  artery, 
and  stranguiatioD  of  it  may  be  either  in  the  neek  of  the  sap,  at 
the  aperture  of  the  conjoined  tendon  when  it  is  ruptured,  or  at 
the  external  abdominal  ring :  in  dividing  it,  the  incision  should 
be  directed  upwards^  The  other  internal  hernia,  or  the  superior,  supe. 
whose  existence  depends  upon  the  position  of  the  hypogastric  '^^'' 
oord,  is  less  frequent,  has  fewer  claims  to  the  term  direct,  sioce 
it  passes  through  the  portion  of  the  space  on  the  outer  side  of 
the  remauis  of  the  hypogastric  artery  and  close  to  the  epigastric, 
descends  tlirough  nearly  the  whole  of  the  inguinal  canal,  and  ks 
covered  also  by  the  cremaster**  This  hernia,  enveloped  by  its 
peritoneal  investment,  pushes  before  it  the  fascia  transvarsalis,  in 
the  interval  between  the  epigastric  artery  on  the  outer  side, 
and  the  obliterated  hypogastric  on  the  inner,  enters  now  beneath 
the  oremaster,  descends  in  the  inguinal  canal,  passes  through 
the  external  al>dominal  ring,  and  is  covered  by  the  spermatic 
and  superficial  fasciae,  and  by  the  integuments,  as  the  other  kind ; 
it  has  the  same  number  of  coverings  as  the  external,  is  nearly  as 
oblique  in  direction^  and  is  difficult  to  be  distinguished  from  it. 
In  dividing  the  stricture  in  the  neck  of  the  sac,  it  must  be  re- 
membered that  the  epigastric  artery  is  on  the  outer  side,  but 
very  near  to  it,  and  the  incision  is  therefore  to  be  made  upwards. 
The  direction  to  divide  the  stricture  upwards  should  be  adhered 
to  in  all  instances,  since,  in  consequcmce  of  the  internal  abdo- 
minal ring  being  so  moveable  as  to  be  carried  inwards  by  a  large 
external  hemia  until  it  is  impossible  to  distinguish  whether  the 
protrusion  at  the  first  was  an  external  or  an  internal  one,  a  de- 
viation from  the  upright  direction,  in  a  tumour,  whose  nature  is 
doubtful,  might  be  attended  by  the  division  of  tlie  artery. 

Open  the  abdomen  by  a  transverse  incision  through  the  um-  Distec. 
bilious,  hold  up  the  lower  flap,  and  certain  elevations  ascending  ^^^' 
towards  the  umbilicus  will  appear  on  the  inner  side ;  these  are 
better  seen  if  the  muscles  have  not  been  dissected. 

In  the  middle  line  is  the  prominence  of  the  remains  of  the  Projec 
urachus,  which  reaches  from  the  summit  of  the  bladder  to  the  iiie"'°" 
nmbilicus ;  on  each  side  of  it,  and  extending  from  the  side  of  |j^|^^^'^^ 

of  the 
*  "  The  sac  of  the  internal  inguinal  hernia  sometimes  passes  between  the  ^^^' 
dieath  of  the  spermatic  vessels,  and  the  cremaster  muscle  which  is  then  found 
in  front  of  it.**  Cloquet,  Recherchet  AnatomtqueSf  ^c,  proposition  xxxTiii.  Sc« 
also  xxxiT.  and  lii. 
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die  pelvis  to  the  Mine  spot,  is  the  obUlenrted  ^ypognsCrio  aiifei7«r 
which  projects  more  than  the  former  from  the  n^U  of  4he  abdo- 
men^  is  covered  by  the  peritoneum  which  forma  a .  hoUew  et. 
depression  on  each  side  of  it,  and  its  roost  prominent  part  is  in 
the  inguinal  region,  for  near  ijhe  bludder  it  is  oflentiroes  oierei 
cellular  membrane }  in  some  instances  it  is  ■  directly  behind  the 
epigastric,  and  there  is,  therefore,  only  one  cord  on  each  side^s  or 
it  may  come  from  the  apex  of  the  bladder  to  the  umbilicuflw 
External  to  this  cord,  on  each  side,  is  Che  prominent  line  of  ther 
Epigastric  artery,  and  in  an  injected  subject  this  is  more  marked  s 
its  direction  is  to  the  margin  of  the  rectus  muscle^ 
rouchei  The  peritonaeum,  which  lines  tlie  interior  of  the  abdomen, 
Forito.  presents,  opposite  the  inguinal  region,  two  pouches  on  each  atde«r 
iiKum.  (he  one  being  between  the  urachus  and  obliterated  hypoglNstfio 
artery,  and  the  other  external  to  the  reroaint  of  thi»  ve6l^el. 
Tlie  mtemal,  the  smallest^  extends  lower  than  the  other,  ie  op- 
posite to  that  part  of  the  abdomen  wbioh*  in  the  triangular  spac^ 
for  an  internal  heniia,  is  supported  by  the  conjoined  tendon ;  and 
in  this  fossa  or  depression  the  more  common  form  of  intemal 
hehiia  escapes  from  the  abdomen.  The  pouch  external  to  tbe» 
hypogastric  artery  is  larger  Ihaa  the  other,  doea  not  redcb  sot 
low  down,  and  is  divided  into  two  by  the  epigastric  artery  c  ^Itie 
one  intemal  to  this  vessel,  or  between  it  and*  tfaie  obliteratedfr 
hypogastric,  corresponds  to  the  upper  third  of  the  inguititd  oanaly 
and  receives  the  superior  intemal  hernia,  or  that  fordt  which  i^ 
leu'common^  and  is  covered  by  the  cremastef  muecle;  aftd^he* 
depression  on  the  outer  eide  of  the  epigastric  marlraihe  poskioK 
of  the  internal  abdominal  ringv  and  at  this  point'  the  extermA 
hernia  commences*  When  the  hypogastric  artery  is  behindt  the* 
epigastric,  there  can  be  but  two  fossse.  The  eoust^nee  of  thft 
fot6s»  predisposes  to  herniss,  and  when  these  oocut  in  the  iiiV 
guinal  region  the  protrusion  takes  place  in  one  of  the  depresstDn*' 
of  the  peritonntftn* 
DiHce-  Dhride  this  half  of  the  abdominal  wall  by  an  incisbn,  in  the; 
*^^  centre,  fWim  the  umbilicus  to  the  pobes,  and  disseel  the  meid* 
branea  which  form  the  femoral  sheath,  on  the  side  in  ^whiok 
inguinal  hertiia  has  been  studied.  Remove  HiC^  peritoweiimf 
fhom  the  Inguinal  region  and  iliac  (bssa,  and  the  cord  or  roundr 
ligament  is  seen  to  leave  the  abdomen  by  perforating  the  faseia 
tmnsversalis  $  cutitaorosa:  between  the  peritonseum,  and  the 
fibrous  layer  of  the  fascia  transversaUs,  which  gives  a  covering 
to  the  cord,  is  the  thin  cellular  portion  of  tlie  same  fosda,  which' 
can  be  separated  from  the  otner  as  a  distinct  membranci  Snt 
about  two  inches  above  Poupart's  ligaipent,  and,  if  followed 
down  to  the  iliac  vessels,  is  found  to  be  stretched  acrosa  an 
interval  —  the  crural  ring  —  on  their  inner  side,  and  covers  am 
inguinal  gland.  Raise  it  from  its  position  ;  the  other  lay^r  is  ^te* 
to  be  united  along  the  outer  half  of  Poupart's  ligament  to  a  s^ng 
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HmciiL  Vining  the  iliac  fossa,  but  bet^reen  thk  pmnt  and  the  pubes  it 
passes  beneath  the  ligament,  forming  the  anterior  port  of  a  mem« 
Dfanoas  investment  for  the  femoral  vessels,  or  the  femoral  sheath, 
in  the  iliac  fossa  is  the  strong  iliac  fascia  that  forms  the  poste* 
rtor  part  of  the  same  sheath  by  being  continued  down  beneath 
the  vessels,  and  unites  with  the  fascia  transversalis  external  to 
them.  Take  away  any  cellular  membrane  that  occupies  the 
upner  part  of  the  femoral  sheath,  so  as  more  distinctly  to  aee 
this  structure ;  on  the  iliac  artery  is  the  gcnito<-crunil  nerve, 
aAd  crossing  it  are  the  circumflex  ilii  veins ;  and  the  inguinal 
gland  on  its  inner  side  may  bo  removed  or  turned  aside.  The 
aheaih  is  commonly  destroyed  by  the  dissectors  of  the  lower 
extremities,  before  it  can  be  traced  from  the  inner  aur&ce  of 
the  sMomen. 

The  Jbscia  ircmtvenaUsy  before  partly  seen  to  form  a  iibro^Fawia 
membranous  lining  for  the  inner  surface  of  the  abdominal  wall,  ^iH^i^ 
h  divided  by  some  *  into  two  layers,  a  cellular  and  fibrous.  The  ceiiuiar, 
ieliular  layer  f  Taries  nnich  in  thickness  in  different  subjects^  ^^y^'^- 
itnd  10  more  readily  separated  from  the  fibrous  layer,  over  and 
external  to  the  vessels,  than  behind  the  pubes ;  it  is  now  de« 
tached  from  the  other,  and  fh)m  the  upper  part  of  the  sheath, 
over  which  it  is  extended,  instead  of  descending  into  it  around 
Ae' vessels,    in  the  interval  between  the  femoral  vein  and  Gini^ 
bemat*ft  ligamentt  it  covers  an  inguinal  gland,  is  connected  to 
aonie  odlahir  membrane  around  the  vessels  and  forms  what  haa 
beisln  named  by  €kx)iiet  the  '^t^ium  crurale,"  or  cellular  par- 
tilion  extendea  across  the  upper  aperture  of  the  crural  canal : 
Ae  upper  surfhce  of  this  is  concave,  the  lower  convex  towards 
tlie'  tmgh ;  it  is  perforated  by  apertures  for  the  ducts  of  the  io« 
gulnal  glands,  and  sometimes  a  gland  is  placed  in  one  of  them. 
TkejBStaus  Un^  enters  into  the  formation  of  the  femoral  sheathi  nbrout. 
IS' strongest  in' the  inguinal  region,  and  is  also  thin  and  cellulart. 
as  before  seen,  when  followed  upwards  beneath  the  transversalis 
musole.    It  ir  connected^  beloiWi  to  the  pubes,  with  the  insertion 
of  Gimbemat's  ligament ;  and  i^ong  the  line  of  Poupart's  liga* 
ndentit  is  united,  in  the  outer  half,  to  the  fascia  iliaca»  but  passes 
beneaith  it  in  the  inner,  to  form  the  anterior  part  of  the  sheath 
iHiich  surrounds  the  femoral  vessels,  and  resembles  that  sent 
around  the  spermatic  cord  or  round  ligament. 

'^^fumaiiiacay  which  will  be  subsequently  examined,  occu«  Fascia 
]des  the  iliac  fossa  and  covers  the  iliacus  muscle ;  it  consists  of  ^*^* 
sdrortg  transverse  fibres,  is  attached  externally  to  the  crest  of  the 
iHukn  $  intemaii^to  the  Ime  of  the  pelvis;  above,  it  is  thin  and 

'**  Ssd'CIoqiiet,  Hiehtrcke^  Aiutlomiqm$  star  let  Htrmn  de  VJbdomen;  and 
Qttthrifl^  On  mmt  Pdmtt  eowneeied  Hrtei  the  JjMlomff  ottd  Surgery  of  Inguif^ 

..f .  Or  lubserouii  celluliur  xnembrane,  or  fiiscU  propria  of  the  Freneli. 
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weak,  and  is  prolonged  on  the  wall ;  below,  it  it  joined,  ex- 
ternal to  the  femoral  vessels,  to  the  fascia  transversalis  along  the 
line  of  Poupart's  ligament,  but  internal  to  this,  their  presence 
prevents  its  coming  forwards^  and  it  is  directed  downwards 
to  the  thigh  to  form  the  posterior  portion  of  the  femoral  sheath ; 
so  that,  by  the  union  of  these  fasciae,  the  space  beneath  the  crural 
arch  is  closed,  except  in  the  portion  occupied  by  the  tubular 
sheath  derived  from  them,  which  contains  the  femoral  vessels. 
Femoral  The  femoral  sheath,  or  tube  of  membrane  which  surrounds 
Sheath.  ^Y\e  vessels  entering  the  thigh,  is  formed,  in  front,  by  a  pro- 
longation from  the  fascia  transversalis,  and  behind,  by  that  from 
the  iliac :  it  is  not  entirely  filled  by  the  artery  and  vein,  but  a 
Crural  space  —  the  crural  ring,  or  entrance  to  the  portion  unoccupied 
Ring,  by  them — is  found  between  the  vein  and  Gimbernat's  ligament. 
The  boundaries  of  this  interval,  which  is  about  half  an  inch  wide, 
are,  in  front,  Poupart's  ligament  and  the  deep  crural  arch  ;  be- 
hind, the  pubes  and  pectineal  portion  of  the  fascia  lata;  inter- 
nally, Gimbernat*s  ligament ;  and  externally,  the  femoral  vein, 
from  which  it  is  separated  by  a  thin  process  of  membrane. 
Along  its  front  is  a  small  artery  from  the  epigastric,  and  its 
vein,  which  run  to  the  posterior  part  of  the  pubes ;  the  sperm* 
atic  cord  in  the  male,  or  round  ligament  in  the  female,  is 
placed  above  and  in  front  of  it;  and  the  epigastric  vein,  and 
farther  out,  the  epigastric  artery,  cross  also  the  upper  and  outer 
angle  of  the  aperture,  so  that  the  ring  is  surrounded  by  vessels 
on  all  sides,  except  behind  and  internally ;  but  in  the  cases  of 
variety  in  the  origin  of  the  obturator  artery  from  the  epigastric, 
a  vessel  may  be  placed  even  on  its  inner  side,  for  this  vessel 
may  either  pass  on  the  outer  part  close  to  the  vein,  or  it  may 
arch  along  the  anterior  and  inner  boundary  near  to  Gimbernat*8 
ligament,  to  reach  the  obturator  foramen  which  is  situated 
below.  The  position  of  the  artery  on  the  outer  side  of  the  ring  is 
the  most  frequent  and  least  dangerous ;  but  when  it  follows  the 
other  course,  the  ring  is  altogether  encircled  by  vessels,  except 
posteriorly,  and  the  artery  surrounding  the  neck  of  the  sac,  above 
and  internally  is  very  liable  to  be  divided  in  an  operation,  when 
directing  the  knife  inwards  to  remove  the  constricting  part  in 
the  neck  of  the  sac. 
Femoral  Femoral  or  crural  hernia  leaves  the  abdomen  below  Poupart's 
ligament,  —  inguinal  being  above  it  The  close  connection  of  tbe 
fasciae  lining  the  abdominal  wall,  to  the  outer  half  of  the  liga- 
ment and  to  the  fascia  lata,  prevents  the  protrusion  of  intestine 
at  this  spot,  and  it  is  therefore  in  the  part  Qccupied  by  the 
sheath  of  the  vessels  that  the  hernia  descends.  The  hernia 
leaves  the  abdomen  by  the  space  in  the  aperture  of  the  femo- 
ral sheath,  or  by  the  crural  ring,  descends  in  its  canal,  or  in 
the  part  of  the  tube  internal  to  the  vein,  and  escapes  by  its 
external  aperture  or  the  saphenous  opening.     A  portion  *^'isl- 
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testine  protruding,'  receives  a  general  covering  of  peritonaeum 
from  the  abdomen^  then  reaches  the  septum  crurale,  which  is 
either  elongated  before  it,  or  allows  it  to  pass  through  one  of  its 
apertures ;  the  gland  is  next  absorbed  or  moved  from  its  po« 
sition,  and  the  tumour,  continuing  to  descend,  carries  before  it» 
through  the  saphenous  opening,  the  inner  side  of  the  sheath,  as 
well  as  the  cribriform  fascia,  which  is  extended  across  the 
aperture,  and  is  fixed  to  its  margins,  and  it  lastly  receives  tlie 
coverings  of  the  superficial  parts ;  but  the  dissection  of  the  thigh, 
with  that  of  the  saphenous  opening,  may  be  referred  to  for  these 
&cts.  As  stricture  may  take  place  in  the  neclc  of  the  sac,  too 
much  attention  cannot  be  given  to  obtain  an  accurate  knowledge 
of  the  position  of  the  vessels  around  the  crural  ring;  since,  in 
directing  the  knife  to  one  point  or  another  of  its  circumference, 
to  divide  the  stricture,  some  vessel  may  be  wounded.  The  direc- 
tion of  the  incision  to  release  the  stricture,  is  not  determined  so 
unanimously  as  in  the  inguinal  hernia;  some  recommending 
that  it  should  be  made  inwards,  by  which  alone  the  stran- 
gulation  is  removed,  and  the  obturator  artery  will  be  divided 
only  in  those  rare  cases  of  the  occurrence  of  the  variety  on  the 
inner  side  of  the  sac ;  but  others  advise  that  the  knife  should  be 
carried  upwards  and  inwards,  by  which  the  attachment  of  the 
femoral  ligament  to  Gimbernat's — the  more  frequent  seat  of  con- 
striction —  is  cut  tlirough,  and  the  probability  of  wounding  the 
cord  diminished  more  than  in  the  incision  directly  upwards  for 
the  same  purpose* 

The  anatomy  of  the  testis  may  be  studied  before  the  ab-  D^s^ec- 
domen,  and  for  this  purpose  cut  across  the  cord,  and  remove  ittionor 
from  the  scrotum ;  follow  the  vessels  to  the  posterior  part  of  the  leltii. 
testis,  between  the  reflections  of  the  tunica  vaginalis  or  serous 
membrane,  which  may  be  inflated. 

The  tunica  vaginalis  is  a  serous  membrane,  which,  in  foetal  Tunica 
life,  was  continuous  with  the  prolongation  of  the  peritonseum  ^^g^ 
from  the  cavity  of  the  abdomen,  in  tront  of  the  cord,  but  the 
communication  with  this  cavity  is  afterward  destroyed  by  the 
obliteration  of  the  connecting  tube;  like  other  serous  mem- 
branes, it  is  reflected  over  the  testicle  which  is  external  to  its 
cavity,  and  also  on  the  coverings  of  the  cord;  it  is  smooth  in  its 
interior,  and  secretes  a  thin  vapour  which  lubricates  the  sur- 
faces, but,  when  increased  in  quantity,  collects  in  the  cavity, 
and  forms  the  disease  of  hydrocele.  The  portion  of  the  sac 
which  covers  the  testis  is  the  visceral  or  reflected  layer,  it 
is  closely  or  inseparably  united  to  the  proper  fibrous  coat  of  this 
body,  and  continues  upwards  on  the  cord  to  a  variable  height 
On  the  outer  side  it  projects  between  the  testis,  and  the 
epididymis  which  is  placed  as  an  arch  on  this  organ,  so  as  to 
separate  one  from  the  other,  the  two  extremities  of  the  epi- 
didymis being  attached,  at  the  same  time,  by  the  serous  mem- 
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ing  aside  the  epididymis;  the  lower  end  is  atlaohed  also  to 
the  testis y  but  only  by  the  reflection  of  the  serous  inenibnine» 
and  the  central  part  is  separated  by  a  pouch  of  the  tunica  vagi- 
nalis which  projects  between  them.  It  is  enlarged  above,  and 
forms  the  head  or  globus  majcfr^  it  terminates  at  the  lower  part 
of  the  testis  in  the  tail  or  glolnu  minor^  which  ends  in  tlie  vas 
deferens,  and  the  intervening  portion  of  the  epididymis  along  the 
testis  is  called  the  bod^.  When  the  cellular  and  serous  mem- 
branes are  removed  from  this  body,  it  will  be  seen  to  be  formed 
by  a  single  tube  very  much  convoluted»  the  turnings  of  which 
are  united  together  by  cellular  structure;  and  by  its  upper  part 
it  receives  the  vasa  efferentia  which  open  into  it  at  dtiierent 
fcrinS'  distances.  The  vas  deferensj  or  excretory  tube  of  the  testis,  is  a 
continuation  of  the  epididymis ;  it  commences  at  the  globus 
minor,  is  at  first  slightly  convoluted,  runs  upwards  along  the 
inner  side  of  the  testis  and  epididymis,  with  the  spermatic  vessels, 
and  its  course  and  relations  in  the  cord  have  been  seen ;  it  then 
passes  through  the  internal  abdominal  ring,  and  along  the  side  of 
the  Madder,  and  passes  through  the  prostate  to  open  into  the  part 
of  the  urethra  contained  in  this  gland. 
Vaicuo  In  the  angle  of  union  of  the  vas  deferens  and  the  epirdidjaiaia  is 
aber-  somctimes  fi)und  a  small  csecal  appendage  to  this  tube,  or  the 
vaseuium  aberrans  of  Haller.  Its  length  when  unravelled  is  from 
one  to  fourteen  inches,  it  is  wider  at  its  closed  extremi^than  at 
the  other,  and  opens  either  into  the  termination  of  the  epididymtSy 
or  the  commencement  of  the  vas  deferens^  Its  use  ia  uiikiiown. 
Attached  to  the  upper  part  of  the  testis,  in  front  of  the  epidi. 
d^mis,  is  a  small  conical  body  whose  use  and  nature  are  not  aieer* 
tained.     Its  shape  and  siae  vary  much. 

Complete  the  opening  of  the  abdomen  by  an  ineision  carried 
up  to  the  xiphoid  cartilage^  rather  on  the  lefl  side  of  the  lin^ 
alba,  and  throw  back  the  flaps. 


nns. 


DISSECTION   OF   THE  CAVITY   OP   THE   ABDOMEN. 

Abdo->        The  abdomen,  the  largest  cavity*  in  the  body,  is  of  an  oval 
"*"  '    shape,  the  greatest  measurement  being  from  above  downwards ; 
and  it  contains  the  digestive  apparatus,  the  urinary,  and  part  of 
the  generative  organs,  with  the  vessels,  nerves,  and  lymphatics 
connected  with  them,  and  with  the  lower  extremities,  these  last 

*  AhhoTigh  lihere  fs  no  cavity  during  life,  since  the  Tuceni  ccmipletelj  iin 
what  appears,  when  disaectmg  it,  to  be  a  space,  the  tcim  is  employed  in  a^ 
oordiBee  wiib  the  commonly  zeceived  nomeodbtiire. 
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bditig  continued  upwards  into  tlie  cavitj,  or  through  it  to  the 
thorax.  It  is  limited  above  by  the  arch  of  the  diaphragm,  below 
by  the  pelvis,  and  the  structures  that  close  the  outlet  of  this 

Ert ;  in  front  and  on  the  sides  are  the  abdominal  muscles,  and 
hind  is  the  spine,  with  the  psoas  and  quadratus  lumborum 
muscles  on  each  side.     The  space  within  is  wider  in  the  upper  m^i. 
than  in  the  lower  part,  and  is  sometimes  divided  into  the  cavity  *>^'^* 
of  the  abcbmen,  which  reaches  to  tlie  brim  of  the  true  pelvis ; 
and  into  that  of  the  pelvis,  which  is  situated  below,  and  contains 
more  especially  the  generative  and  urinary  organs.    The  portion  Regiooi^ 
above  the  pelvis  is  moreover  artificially  separated  into  regions  by 
imaginary  Imes  crossing  it  in  different  directions ;  thus  one  car- 
ried round  the  body,  opposite  the  projection  of  the  cartilage  of 
the  ninth  rib^  marks  off  the  epigattrie  above  it ;  and  a  second  cir-  Epigaf. 
cular  line,  on  a  level  with  the  most  prominent  point  of  the  crest  <"c- 
of  the  ilium,  divides  the  remaining  part  m\o  Jnfpogeutricj  below,  Hypo- 
and  umbilicai  region,  between  it  and  the  epigastric;   and  by '*'^'|^' 
drawing,  on  each  side,  a  vertical  line  from  the  ninth  rib  to  the  ^^^^' 
anterior  superior  spine  of  the  crest  of  the  ilium,  each  of  the 
regions   is  subdivided  into  three,  the  lateral  portions  of  the 
upper  or  epigastric  being  called  right  and  left  hypochomdriae^  the  ^ 
centre  still  retaining  the  appellation  of  epigastric,  or  $crMeulms  chon. 
cordis;  the  middle  zone  or  circle  is  composed  of  umbilical  in  the   "'^ 
centre,  and  right  and  left  lumbar  on  the  sides;  and  the  lower  ^uq^i^, 
circle  consists,  in  like  manner,  of  hypogastric  in  the  centre,  and 
the  lateral  porta  are  the  r^ht  and  left  iiiac  regions.     The  regions  ^^^^ 
of  this  lower  circle  have  been  sometimes  i^ain  distinguished  by 
the  lower  part  of  the  hypogastric  being  named  pubw^  and  the  pobic 
lower  portion  of  the  iliac,  right  or  left  mgwnnd  region.  inmi- 

TheabdonieD,  like  the  chest,  is  lined  by  a  serous  membrane, —  "*^* 
theperitoQseum, — which  is  reflected  around  the  viscera,  and  in  the  untL 
portion  above  the  pelvis  is  contained  the  digestive  apparatus, 
which  consists  of  the  alimentary  tube  or  canal,  and  its  append* 
a|;es  assistrog  in  the  function  of  digestion ;  together  with  the 
lodneys,  which  belong  to  the  urinary  organs,  and  are  situated  in 
the  lumbar  regions.     From  the  manifest  variety  in  the  form  of  pi^j. 
the  different  portions  of  the  tube  or  canal  have  arisen  the  divi-  *!^"'^.^ 
aions  of  it  into  stomach  or  dilated  cavity,  into  which  the  food  is  mentary 
received,  and  in  which  digestion  or  chymification  takes  place ;  ^^"*^' 
into  small  intestine  (intestinum  tenue)  in  which  chylification 
tmd  absorption  of  nutritive  matter  go  on ;  and  into  large  intes- 
tine (intestinum  crassum),  which  continues  the  tube  to  the  ex« 
terior,  and  in  which  the  ingesta  of  the  body  acquire  their  excre- 
mentitious  character  or  fsecal  odour.     The  small  intestine  has 
been  again  subdivided  into  duodenum,  which  extends  from  the 
right  extremity  of  the  stomach  to  the  convolutions  of  the  small 
intestine  on  the  left  side  of  the  spine ;  and  into  jejunum  and 
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ilium  *y  which  continue  it  to  the  large,  which  it  joins  in  the 
right  iliac  region*  The  large  intestine  has  been  naoiedi  froqfi 
itft  siae»  ooecum,  or  caput  cc£cuai  coli,  which  is  the  coromencen^ei^ 
of  the  colon  or  large  intestine,  and  is  joined  by  the  small ;  or 
from  its  course,  right  ascending,  transverse,  and  descending 
colon,  wiUi  the  sigmoid  flexure,  a  remarkable  turn  in  the  leu 
iliac  fossa,  and  rectum  or  termination  of  the  tube,  which  is  con- 
tinued through  the  cavity  of  the  pelvis.  The  append^^es  to  the 
alimentary  tube,  or  the  accessories  to  the  function  of  digestion^ 
are,  the  liver,  the  pancreas,  and  the  spleen. 
Parts  in  When  a  healthy  abdomen  is  opened,  the  following  are  the 
^rhthe  P^**^^  ^^^^  present  themselves : — On  the  right  side,  above,  is  the 
Wall,  liver,  with  the  remains  of  the  umbilical  vein  ascending  to  it  from 
the  umbilicus ;  on  tlie  left,  the  stomach  and  spleen,  the  stomach 
being  overlapped  by  the  liver  at  its  right  extremity ;  from  the 
great  curvature  of  the  stomach  descends  a  fold  of  peritonaeum, — 
the  great  omentum, — enclosing  within  its  layers  the  transverse 
part  of  die  great  intestine,  or  the  transverse  arch  of  the  colon, 
together  with  cellular  membrane  and  vessels ;  and  it  reaches  to 
the  lower  part  of  the  abdomen  or  to  the  pelvis,  so  as.  nearly  to 
conceal  the  whole  of  the  small  and  large  intestines,  iliis 
process  of  the  peritonaeum  is  found,  in  some  subjects,  folded 
upwards  in  the  left  hypochondriac  region,  leaving  the  whole  of 
tl)e  remainder  of  the  intestines  in  contact  with  the  wall,  and 
exposed  to  view  when  this  is  cut  through.  If  the  bladder  be 
distended,  a  slight  part  of  it  may  be  seen  below  against  the  wall 
of  the  pelvis.  The  relations  of  the  viscera  to  the  different  re- 
gions, and  to  each  other,  are  to  be  next  examined. 
Rei«-  The  stomachy  or  upper  portion  of  the  alimentary  tube  in  the 
oHbe  abdomen,  intervenes  between  the  oesophagus  and  duodenum,  is 
macfa.  situated  in  the  left  hypochondriac  region,  and  crosses  the  epi- 
gastric to  the  right  hypochondriac ;  and  it  is  maintained  in  its 
position  by  the  folds  of  the  peritonaeum  attached  to  its  upper 
part  and  lefl  extremity,  and  by  the  union,  at  the  ends,  with  the 
oesophagus  and  the  duodenum.  When  it  is  empty,  or  nearly  so, 
the  surfaces  look  forwards  and  backwards,  and  the  borders  up- 
wards and  downwards;  but  when,  it  is  distended  with  food  or 
air,  they  look  upwards  and  downwards,  and  the  borders  backwards 
and  forwards.  The  anterior  surface  is  in  contact  with  the 
diaphragm,  which  separates  it  from  the  five  or  six  lower  ribs, 
and  from  the  cavity  of  the  cliest ;  with  the  abdomixud  wall  in  the 
epigastric  region^  and  with  the  liver  which  slightly  overlaps  titte 
right  extremity ;  the  extent  of  the  relations  of  this  will  vary  wit}i 
the  state  of  distention  or  collapse  of  the  organ.  The  upper  border 
.hM  attached  to  it  a  fold  of  peritonaeum,  or  serous  membiraafy 

*^  The  term  duodenum  has  been  iip{>lied,  beteanM  this  part  mcaSttrat  thdOt 
tn^el^e  Sagen*  breadth;  jf^anum,  beeauae  k  it  utuaUy  found  empty h  i**d 
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—  the  small  omentum,  or  gastro-hepatic  omentum,  —  extended 
between  the  liver  and  stomach  ;  it  boks  upwards  when  the  organ 
!s  empty,  but  when  distended,  almost  backwards  towards  the 
ispine,  dnd  received  between  its  extremities  the  posterior  fleshy 
[attachment  or  pillars  of  the  diaphragm,  and  the  artery  of  the 
eosliac  axis  that  arises  from  the  aorta.  The  lower  border,  much 
larger  and  longer  than  the  upper,  is  convex,  and  has  attached 
to  it  another  fold  of  the  peritonsum,  or  the  great  omentum  or 
epiplooh,  which  contains,  as  the  small  omentum,  vessels  between 
its  layers ;  below  it,  and  extended  transversely  across  the  ab- 
domen, is  the  transverse  colon,  &nd  it  is  in  contact  with  the  wall 
of  the  abdomen  and  cartilages  of  the  last  ribs  ;  but  this  relation 
Varies  with  the  dilatation,  since  the  border  is  directed  altogether 
forwards  when  the  stomach  is  full.  The  posterior  surface  cannot 
now  be  seen,  but  it  has  behind  it  the  pancreas,  the  pillars  of  the 
diaphragm,  the  aorta,  left  kidney,  and  the  solar  plexus  of  nerves ; 
it  looks  down  to  the  transverse  meso-colon  and  the  last  part  of 
the  duodenum  when  the  stomach  is  rotated  upon  its  extremities 
by  fulness.  The  left  end  occupies  the  lefl  hypochondrium,  and 
is  in  relation  with  the  spleen^  to  which  it  is  united  by  a  fold  of 
peritonaeum,  or  the  splenic  omentum  containing  vessels ;  when  it  is 
enlarged,  it  pushes  the  diaphragm  upwards,  and  encroaches  on 
the  lung  of  this  side ;  and  the  right  end  or  extremity  reaches  to 
the  gall-bladder  of  the  liver,  is  in  contact  with  the  liver  above, 
and  in  front  with  the  wall  of  the  abdomen.  The  position  of  the 
stomach  may  be  varied  by  the  enlargement  of  any  organ  sur- 
rounding It;  it  may  be  dragged  down  by  the  traction  of 
the  great  omentum  which  has  passed  from  the  cavity  of  the  ab- 
domen into  a  hernia,  or  it  may  be  forced  down  by  tight  stays, 
tv^hich  constrict  and  diminish  the  natural  space  for  it :  the  right 
Extremity  being  more  moveable  than  the  letl,  departs  most  from 
the  normal  position. 

The  upper  part  of  the  small  intestine  or  duodenum  cannot  well 
be  seen  now,  since  it  is  concealed  by  the  ascending  colon  and 
peritonaeum ;  it  will  therefore  be  examined  afterwards. 

Thejefunum  and  f/tVm,  or  remaining  portion  of  the  small  in*  Rei«- 
testine,  commence  on  the  left  side  of  the  spine  or  aorta,  opposite  tluTj^' 
the  second  lumbar  vertebra,  without  any  mark  of  separation  be-  {J'„*J}*" 
tween  them  and  the  duodenum,  and  are  continued  through  no-  luum. 
tnerous  coils  and  convolutions  to  the  coecum  or  caput  coli  in  the 
ri^ht  iliac  fossa ;  they  occupy  by  their  circumvolutions  the  tim- 
bilical,  hypogastric,  rfght  and  left  iliac,  and  lumbar  regions,  and 
descend  more  or  less  into  the  cavity  o?  the  pelvis,  behind  the 
bladder  and  uterus ;  the  two  upper  fifths  of  the  tube  are  referred 
to  the  jejunum,  and  the  three  lower  fifths  to  the  ttium.     8w- 
.roimding  the  small  intestine  is  the  colon,  the  descending  portion 
of  which  is  more  covered  by  it  than  the  asoending>  since  the 
jejunum  and  ilium  are  directed  over  to  the  lefl  side  of  the  body. 
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In  front  of  the  convolutions  b  the  floating  omentum,  and  boonw- 
iDg  them,  above,  is  a  septum  of  the  peritonaeum-— the  transverse 
meso-colon  — attaching  the  transverse  colon  to  the  spine;  they 
are  6xcd  by  the  mesentery,  and  the  artery  that  supplies  them*  to 
the  spine,  in  a  line  extended  obliquely  downwards  from  the  left 
side  of  the  body  of  the  second  lumbar  vertebra  to  the  right 
sacro-iliac  junction ;  but  their  anterior  surface  is  convex,  free, 
and  in  contact  with  the  epiploon,  or  wall  of  the  abdonaen*  In 
hernia  this  intestine  will  descend  into  the  cavity  of  the  sac 
&r  from  its  natural  position. 
Great  The  larffe  intestifie  or  cohn*  the  continuation  of  the  ali* 
intes-  mentary  tube,  begins  in  the  right  iliac  fossa,  in  a  diUited  ex- 
tremity or  head,  the  caput  coli  or  coecum ;  it  then  ascends  to 
the  liver  through  the  right  iliac,  lumhar,  and  hypochondriac 
regions,  makes  a  turn,  crosses  the  abdomen  below  the  stomachy 
lying  between  the  epigastric  and  umbilical  regions,  or  more 
commonly  in  the  latter,  to  reach  the  left  hypochondriac,  below 
the  spleen.  At  tliis  part  it  is  curved  downwards,  and  descends 
through  the  same  regions  on  the  left  side  as  it  occupied  on  the 
right,  forms  in  the  left  iliac  region  the  sigmoid  flexure,  and  ends, 
opposite  the  brim  of  the  pelvis,  in  the  rectum  which  is  placed 
in  this  cavity,  and  will  be  seen  with  its  contents.  Its  course 
resembles  an  arch  whose  concavity  looks  downwards,  and  it 
surrounds  the  small  intestine ;  it  is  sacculated  in  8ppearance« 
and  is  less  moveable  than  the  small  intestine,  being  retained  in 
position  by  folds  of  the  peritonseum. 
Rebu  The  ececum  or  caput  coUy  the  sacculated  and  dilated  commence- 
ofthe  mcn^  of  the  colon,  with  which  it  is  continuous  above, ^- there 
Cctcum.  being  no  line  of  separation  between  the  two, — is  situated  in  the 
right  iliac  fossa,  in  which  it  is  bound  down  by  the  peritonaeuai 
stretched  over  it  so  as  to  cover  only  the  superficial  surface.  In 
front  of  it,  when  not  distended,  are  the  convolutioiis  of  the 
small  intestine,  but  when  it  is  prominent  it  comes  into  contact 
with  the  abdominal  wall ;  behind  the  ccecuro  is  much  looss 
cellular  membrane  separating  it  from  the  iliac  fascia ;  intemaliyi 
it  is  joined  by  the  termination  of  the  ilium, — a  valve  limiting, 
within,  the  extent  of  the  small  intestine*  Tlie  lower  part  is 
roundish,  and  has  appended  to  its  inner  side  the  vermi^mn  ap* 
pendix. 
Of  the  The  awcending  or  right  colon  reaches  from  the  coecum  to  the 
ing?^'  turn  below  the  liver,  and  touches  the  under  surface  of  the 
loQ.  right  lobe  of  this  viscus,  to  the  right  of  the  gall-bladder.  It  is 
fixed  to  the  wall,  external  to  the  position  of  the  kidney  and 
duodenum,  by  the  peritonseum,  which  does  not  surround  more 
than  two  thirds  of  its  circnimference.  The  convolutions  of  the 
small  intestine  are  to  its  inner  side,  and  in  front  of  it,  except 

•  If  this  is  very  flaccid,  its  relations') will  be  better  seen  by  moderately 
'-*^'^*^-  il  with  air  introduced  through  the  temunation  of  the  ilium. 
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when  it  is  dilated,  and  reaches  the  abdominal  wall ;  it  lies 
over  the  quadrat  as  luroboruin  muscle,  cellular  membrane  and 
the  fascia  of  its  sheath  only  intervening ;  and  above,  on  the 
right  kidney,  the  posterior  surface  being  uncovered  by  peri* 
tonseum.  On  its  inner  side  is  the  psoas  muscle,  with  the  convo- 
lutions of  the  small  intestine,  and  the  middle  or  descending 
portion  of  the  duodenum  lies  also  internal  to  it. 

The  transverse  colon  reaches  obliquely  upwards  and  to  the  or  the 
\tit  side  along  the  curvature  of  the  stomach,  from  the  lower  V^' 
surface  of  the  right  lobe  of  the  liver  to  the  under  part  of  the  ^^*^' 
^leen,  being  fixed  to  the  abdominal  wall  by  a  fold  of  perito* 
nsBum  — the  transverse  meso- colon — which  separates  the  small 
intestines  from  the  stomach,  liver,  spleen,  and  pancreas  above; 
and  it  may  be  seen  by  raising  the  transverse  colon  on  the  mar. 
gin  of  the  ribs.  In  front  of  this  portion  of  the  colon  is  the  free 
floating  fold  of  the  omentum,  separating  it  from  the  wall  of  the 
abdomen;  behind,  is  the  descendingportionofthe  duodenum,  which 
it  crosses,  together  with  the  transverse  meso- colon,  and  it  is 
placed  superficially  to  the  third  portion  of  the  duodenum,  but 
separated  by  the  superior  mesenteric  vessels  and  the  peritonaeum ; 
below,  are  the  convolutions  of  the  small  intestine,  and  above,  the 
liver  with  its  gall-bladder,  the  superior  transverse  portion  of  the 
duodenum,  the  stomach,  and  the  spleen.  Small  processes  of 
the  peritonseum  containing  fat— the  appendices  epiplo'icee  —  are 
attached  to  it«  This  portion  of  the  intestine  is  very  moveable* 
and  liable  to  alter  its  relations. 

The  4i!efceiMlii^  co^  commences  at  the  second  turn  of  the  or  the 
colon  below  the  spleen,  and  reaches  to  the  sigmoid  flexure ;  it  is  j^n^'c^^" 
fixed,  like  the  right,   by   the  peritoneum  which   encloses  a^oo* 
•mailer  portion  of  its  tube,  and  it  is  smaller  in  diameter  than 
the  right.     The  convolutions  of  the  small  intestine  are  more  in 
front  of  it  than  on  the  right  side,  and  its  upper  part  lies  deeply 
in  the  lefl  hypochondriac  region ;  it  rests  on  the  kidney  and 
quadratus  lumborum  muscle ;  and  to  the  inner  side  is  the  small 
intestine. 

The  sigmoid  flexure  of  the  colon  is  situated  in  the  lefl  iliac  or  the 
fossa,  being  limited  above  by  the  crest  of  the  ilium,  below  by  l^l^uiv. 
the  sacro-iliac  junction,  and  it  is  attached  by  a  fold  of  peritonaeum* 
—  the  sigmoid  meso-colon.  The  intestine  makes  two  turns* 
like  the  letter  S  (whence  its  name),  but  its  position  is  often  more 
or  less  in  the  cavity  of  the  pelvis.  It  is  covered  by  the  small 
intestine,  it  lies  on  the  iliacus  muscle  and  its  fascia,  crosses 
the  iliac  vessels,  and  ends  in  the  rectum. 

t   The  rectum  continues  downwards  into  the  pelvis,  being  nearly  Rectum. 
uniform  in  shape,  and  it  will  be  examined  with  the  contents  of 
this  cavity. 

.  The  liver  is  the  large  glandular  organ  for  the  secretion  of  the  Reia- 
bQe  which  is  passed  into  the  duodenum ;  it  is  situated  in  tlie  oVThe 
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right  h jpochcmdriac  region,  fiirt  of  the  eptgasiric*  aiid^  sonio* 
times  it  reaches  to  the  left  hypochojidriac;  some  folds  of  the 
peritonnim  retain  it  in  its  natural  posidon^and  these  haveboeQ 
named  ligaments,  there  being  a  suspensory  in  the  middle.  liiie» 
and  a  lateral  one  on  each  side,  which  £x  it  to  the  diaphra^sBk 
The  upper  surface,  convex,  is  in  contact  with  the  under  -part  of- 
the  diaphragm,  and  the  ikloiform  ligament  extends  along  it ; 
it  projects  upwards  into  the  cavity  of  the  chest,  beiqg  sepacatted 
only  by  the  diaphragm  from  the  base  of  the  right  lunga  which 
is  moulded  upon  it,  and  it  corresponds  to  the  six  or  seven 
lower  rtbs  of  the  right  side.    In  the  epigastric  region,  it  is  «U<^ 
in  contact  with  the  abdominal  wall  below  the  botrders*  of  the* 
ribs,  but  the  extent  of  this  relation  depends  upon  the  size  ^ 
the  liver ;  in  the  foetusv  much  of  this  surface  reaches  tlie  wall* 
The  under  surface  is  in  contact  with  the  right  extremity  of  the 
stomach,  with  the  upper  angle  of  the  ascending  colooi  with  the- 
duodenum,  and  behind  this  with  the  right  kidney:  a  process  of 
peritonsBum  — « the  small  omentum  —  descends  from  it  to  die 
upper  border  of  the  stomach,  and  coataina  the  vessels  which' 
enter  the  liver.    The  anterior  border,  thin,  projects  beyond  the 
margin  of  the  thorax*  and  is  to  be  felt  in  the  erect  position  of  the- 
body  by  the  fingers  introduced  beneath  the  ribs :  thegaJI-bladd^: 
extends  beyond  it  against  the  abdominal  wall.     The  posterior^ 
border  may  be  observed,  by  pulUng  the  liver  forwards,  to  he. 
thick  and  round,  and  it  lies  on  the  crura  of  the  dianhragmt  on 
the  spine,  also  on  the  vena  cave  and  aorta ;  tlielaterail  ligaments 
attach  this  part  to  the  diaphragm,  but  they  are  connected  rather 
to  the  uppcM*  surface,  near  this  border,  than  to  the  border  itself* 
The  relations  of  the  Uver  to  the  surrounding  parts  may  be. 
altered  by  disease,  by  enlargement  of  any  tumour,  or  coUectim 
of  fluid  in  the  thorax  or  abdomen,  the  former  pushing  it  down* 
wards,  and  the  latter  upwards;  or  it  maybe  altered  in  a  state  of 
health  by  respiration^  which  changes  the  condition  of  ^e 
diaphragm  and  liver ;  by  the  npright  position,  in  which  it  de*i 
scends ;  or  by  the  hwisontal,  when  it  is  carried  hackwarda  apd 
upwarck  within  the  margin  of  the  thorax. 
Of  the  -     The  spleen  is  situated  deeply  in  the  lefl  hypochondriac  r^gion«« 
H*^9n.  on  J  iQ  g^Q  2^  ^g  l^(^  extremity  of  die  stomach  must  be  pulled 
forwards ;  it  is  retained  in  its  position^  like  the  other  viscera,  by 
folds  of  the  ptf  itonsdum,  one  —  the  splenic  omentum — ^  which 
coDtaina  its  vessels,  attaching  it  to  the  left  extremity  of  the 
Btomach,  and  it  is  also  fixed  to  the  diaphragm  by  the  neritooseuoi 
reflected  on  it  from  this  boundary  of  the  di>domen.  Its  position^ 
in  the  empty  state  of  the  stomaqb^  is  vertical ;  the  outer  surface^ 
convex,  corresponds  to  the  diaphn^gm,  and  the  two  or  three  last 
ribs ;  the  inner,  concave,  is  applied  to  the  stomach,  has  attached 
to  it  the  splenic  omentum  and  its  vesselsi  and  is  also  in  contact 
with  the  left  extremity  of  the  pancreas ;  below  it  is  the  kidney*, 
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Whenr  ttie  fitomaeh  is  distended;  tlie  spfeen  ism  dose  apposition 
#{|h  fit,  and  is  piscced  on  the  posterior  part  of  its  left  extremity. 
The  relative  ailafoMiy  of  the  pancreas  and  dnadeniim  wflk  foe 
omitted  noir,  because  their  examination  would  inSerfere  with 
tlH^  anatomy  of  the  peritoottum,  but,  if  it  is  wished^  thej'-ittaybe 
Inferred  to. 

<  The  Ati/ne^  Of  organ  ibr  thesecretion  of  urme^  is  to  be  ex^  Reu- 
iNvihied  on  the  lefl  side,  since  to  expose  the  right,  would  destixiy  ^y*,"|^^ 
tlie  relative  anatomy  of  the  duodenum :  raise  the  dedcending<  Kidner. 
cMftonfiynn  the  wall  of  the  abdomen,  together  with  its  peri- 
tonseum.  This  tiseus  is  sinrounded  by  much  fat,  is  situated  in 
ttie  lumbar  region,  on  the  side  of  the  Tertebral  column,  oceu*' 
pying  the  space  of  about  the  last  dorsal,  and  the  two  or  three 
upper  lumbar  vertebre ;  the  ricfht  is  lower  than  the  left,  be^ 
eense  of  the  position  of  the  liver.  The  peritonssum  touched 
tSie  upp^r  part  of  each  kidney,  is  separated  from  it  below,  by  the 
later  of  cellular  membrane,  and  it  covers  more  of  the  right  than 
or -the  left;  H  assists  in  retaining  this  organ  in  its  position* 
The  anterior  surface  of  the  left  is  in  contact  with  the  desoend^ 
ing  colon  which  is  destitute,  behind,  of  peritonaeum,  and  above^ 
1§ie' spleen  is  placed  in  front  of  it ;  and  that  of  the  right,  witii 
tlie  aseend&ig  colon,  and  a  small  portion  of  the  duodenum: 
the  posterior  surface  rests  on  the  psoas,  on  the  quadratus  iunn- 
b^um,  and  afiterior  layer  of  faschi  which  forms  its  sheath,  and 
on  the  diaphragm  which  Intervenes  between  it  and  the  two 
Idst  r?b8«  Above  the  left  is  the  spleen,  but>above  the  right  the 
I?ver;  and  below  i^ach  is  the  crest  of  the  ilium*  The  inner 
b^deir  loolcs  to  the  spine  and'  receives  the  vessels ;  but,  on  die 
i^t  side,  il  is  pamllel  to  the  duodenum.  The  siipra<*re»al 
d^Mrule  is  p9ac^  on  its  upper  part*  One  or  both  kidneya  maj 
W  Ibtmi',  out  of  their  natm^al  position,  in  the  cavitj  of  the 
jidvis,  or  the  two  may  be  united  in  front  of  the  aorta. 
^*  The  relative  anatomy  of  the  remaining  urinary  organs,  and^ 
tM'^eratiVe,  will  be  considered  with  that  of  the  peivia. 
'^mie  periionaum,  or  serous  membrane  of  the  cavity  of  the  Perito. 
abdomen,  is  now  to  be  traced  in  its  different  windings  and  rcM  '^^^ 
Mttl6tt9.  It  is  the  largest  serous  membrane  in  the  body,  it  is 
rf'dosfed  sac,  one  portion  of  it  lining  the  wall  of  the  cavity,  and 
onfe  covering  or  being  reflected  around  the  diffbrent  viscera,  so 
afti,*fbr  the  most  part,  to  enclose  them,  except  whete  the  vessels 
eik^T  for  the  ftmcHon  of  nutrition,  —  these  bodies  and  their 
v^Mi^ls  being  behind  the  membrane,  and  external  to  its  cavity^ 
afthfofugh  protrtided  into  it  from  behind*  Now  the  abdomen  is 
laid  open,  the  bag  of  the  membrane  is  cut  into;  but  that  it  was 
a^tfosed  sac,  capable  of  containing  ab^,  was  proved  by  the  in« 
^tloti  Of  the  abdomen  befbre  dissecting  it,  and  the  aocurau* 
UtSbh  (^  fluid  in  it  in  dropsy  demonstrates  the  continuity  of  its 
BiMieb ;  btrt  in  the  female  it  is  perforated  at  the  aperture 
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of  the  Fallopian  tube,  and  is  here  continuous  with  the  lining 
mucous  membrane.  The  surface*  now  looked  upon,  is  smooth, 
and  is  the  interior  of  the  sac,  but  tlie  outer  is  rougli,  and  in 
contact  with  tlie  viscera  and  wall  of  the  abdomen :  the  peri- 
tonaeum may  be  detached  from  a  part  of  the  parietes  to  see  this; 
where  it  lines  the  wall  of  the  cavity  it  is  called  paneUdj  and 
as  it  is  continued  over  the  viscera,  vigcerai.  Its  adherence 
to  the  wall  of  the  abdomen,  and  the  coverings  tluit  tlie  viscera 
receive,  vary  in  different  parts ;  thus  the  ccecum  is  covered  only 
on  the  anterior  surface,  and  the  ascending  and  descending  colon 
only  in  front,  whilst  the  stomach  and  transverse  colon  are  sur* 
rounded  by  it ;  in  the  iliac  and  lumbar  regions,  it  is  but  very 
loosely  connected  by  cellular  membrane  to  the  wall,  as  already 
seen,  but  along  the  linea  alba  the  union  is  very  close.  The 
different  folds  which  attach  the  viscera  to  the  wall,  connect  one 
organ  to  the  other,  or  hang  loosely  in  the  cavity,  consist  o£  two 
portions  or  layers  which,  in  most  instances,  enclose  the  vessels: 
there  are  some  exceptions  to  this.  The  transparency  of  some 
of  these,  as  in  the  falciform  ligament  of  the  liver,  which  con- 
tains the  remains  of  the  umbilical  vein,  would  lead  to  the  sup- 
position that  there  could  not  be  two  layers  in  it ;  but,  with  a 
little  care,  in  some  subjects,  these  may  be  separated  down  to 
the  sur^e  of  the  liver,  and  the  obliterated  vessel  detached 
from  the  membrane  s  indeed,  if  the  peritonseum  were  separable 
from  the  different  viscera  and  vessels  that  it  covers,  it  would  be 
possible  to  remove  it  as  one  large  sac*  The  continuity  oC  the 
membrane  may  now  be  traced  through  the  different  folds  and 
iuflections  that  it  makes  at  diffierent  points,  and,  if  it  be  an 
uninterrupted  bag,  by  commeocing  at  any  spot  we  must  return 
to  the  same  both  in  a  liorizontal  or  vertical  direction.*  If  the 
peritoneum  is  followed  upwards  from  the  umbilicus,  it  can  be 
seen  to  adhero  to  the  wall  of  the  abdomen  and  abdominal  sur* 
fiurc  of  the  diaphragm^  as  far  as  a  line,  limited,  on  the  left  sidei 
by  the  passage  throu^  it  of  the  oesophagus,  and  on  the  rightj 
by  the  vena  cava  which  is  much  deeper  ;  prevented  thus  from 
covering  the  whole  of  the  diaphragm,  and  so  passing  back  to 
the  spine,  it  is  next  continued  forwards  on  the  upper  surface 
of  the  Xwer,  on  the  right  side,  forming  one  layer  of  each  lateral 


*  It  k  advitabU  to  Ccac»  fint  the  periumran  on.  a  diagram,  to  lean  tbe 
api)ellation8  affixed  to  the  differeDt  folds  of  it,  as  wdl  as  to  beoooic  aceo^ 
tomed  to  the  technicality  of  the  description  of  layers,  &c.  In  the  cominon 
diagram  of  a  vertical  section  there  are  two  distinct  bags  delineated,  one 
larger  than  the  other  ;  bat  the  dissector  must  remember  that  the  piece  con- 
neotiag  the  tiro*  at  the  border  of  the  gaatro  bepatie  or  little  omentum  be- 
tween the  stomach  and  liver,  is  remoTod  by  the  aection,  and  that  tbe  smalltf 
bag^  is  only  a  prolongation  from  the  other,  continued  through  an  apertuca 
behind  this  fold  ;  and,  supposing  this  small  bag  to  be  unattached,  it  could  be 
drawn  back  again  into  the  lat^e  carity,  so  as  to  leave  part  of  the  stomach, 
lirer,  eokm,  poneteas,  and  a|»ine  uncovered. 
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Ugamenty  on  the  anterior  sur&ce  of  the  stomachy  and  on  the 
apleen  on  the  lefc^  but  in  the  right  and  left  hypochondriac  re« 
gions  it  extends  much  deeper  than  in  the  centre.  As  it  ascends 
to  the  diaphragm  it  is  arrested  by  the  umbilical  vein,  but  it 
passes  on  each  side  of  this  vessel^  forming  a  falciform-shaped 
fold,  —  the  fiilcifonn  ligament  of  the  liver  :  the  enveloping  this 
▼esael  with  peritonaeum  resembles  the  reflection  of  the  synovial 
membrane  of  the  shoulder  joint  around  the  tendon  of  the  biceps 
muscle.  Following  the  membrane  on  the  spleen,  it  is  traced  to 
the  stomach,  forming  the  splenic  omentum ;  on  the  liver,  it  turns 
over  its  free  margin,  and,  covering  the  under  surface,  passes  on 
its  leh  lobe  back  again  to  the  diaphragm,  constituting  the  under 
layer  of  the  lateral  ligament ;  on  the  extreme  of  its  right  side, 
also  back  to  the  lower  part  of  the  diaphragm  and  wall  of  the 
abdomen,  but,  in  the  centre,  it  meets  with  the  vessels  that  supply 
this  viscus,  and  so  it  is  prolonged  downwards  in  front  of  them 
to  the  anterior  part  of  the  stomach.  At  the  free  margin  or 
riglit  side  of  the  vessels  it  sends  a  portion  round  to  their  poste- 
nor  part  through  a  space  — the  foramen  of  Winslow — between 
them  and  the  spine;  and  this,  after  covering  their  posterior 
surface,  giving  rise  to  the  posterior  layer  of  the  little  omentum, 
wreads  out  upwards  and  downwards  to  constitute  the  bag  of 
the  omentum,  as  it  is  called ;  in  being  prolonged  upwards  it 
covers  that  part  of  the  liver  which  is  behind  the  vessels,  and 
therefore  not  covered  before  in  tracing  the  membrane  on  its 
under  surface,  and  so  it  reaches  the  posterior  part  of  the  dia- 
phragm and  the  spine,  where  it  may  be  left  to  follow  the 
descending  portion  of  this  pouch  or  bag.  In  being  continued 
downwards,  it  descends  also  beneath  the  hepatic  vessels,  reaches 
^e  back  of  the  stomach,  covers  it,  and  is  applied,  at  its  lower 
border,  to  the  portion  of  serous  membrane  in  front  of  it  and  the 
vessels.  These  two  portions  or  layers  from  the  front  and  back 
of  the  stomach  are  applied  together  in  the  great  omentum  or 
epiploon,  which  descends  from  the  lower  border  of  the  stomach 
to  the  lower  part  of  the  abdomen,  turns  upon  itself  at  this  part^ 
and  ascends  again  to  be  fixed  to  the  spine,  encircling  the  trans- 
verse colon,  one  layer  being  above  and  one  below  it,  and  the 
portion  of  the  fold  which  reaches  from  the  colon  to  the  spine 
u  named  transverse  meso-colon.  Raise  up  the  transverse  colon, 
make  an  incbion  into  the  transverse  meso-colon,  and  its  two 
layers  will  be  seen  to  separate,  at  the  spine,  into  ascending  and 
descending:  to  see  the  ascending,  cut  through  a  part  of  the 
great  omentum  near  the  stomach,  and  raise  up  this  organ ;  it 
runs  upwards,  on  the  pancreas  and  spine,  to  join  or  be  continuous 
with  the  portion  of  the  peritonaeum  which  was  lefl  at  this  spot; 
thus  completing  the  continuity  of  the  pouch  or  bag  of  the 
omentum.  The  descending  portion  of  the  transverse  meso-colon 
continues  in  the  middle  line  over  the  aorta,  superior  mesenteric 
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artery  aiid  duodenum,  to  the  small  intestine,  encircles  this^  and' 
returns  on  the  posterior  part  of  its  artery  to  the  aorta  and  spine^ 
forming  the  mesentery  which  fixes  the  jejunum  and  ilium. 
The  membrane  can  now  be  followed  into  both  iliac  fossae, 
attaching  the  ccecom  in  the  right,  and  the  sigmoid  flexure  in 
the  left ;  and  into  the  pelvis  in  the  middle  line,  being  reflected 
around  the  rectum,  and  connecting  it  to  the  sacrum  by  a  short 
fold, —  the  meso-rectum ;  it  then  projects  forwards  between  the 
rectum  and  bladder  in  a  ctd-desaey  covers  the  back  and  part 
of  the  sides  of  the  bladder,  —  the  false  ligaments  of  this  organ 
being  only  the  reflections  of  the  peritonaeum  from  it  to  the  walls 
df  the  abdomen ;  and  it  is  then  to  be  traced  upwards  over  the 
ligamentous  remains  of  the  urachus  and  hypogastric  arteries^ 
forming  the  inguinal  pouches,  to  the  umbilicus,  from  which  the 
dissector  began  to  trace  it.  In  tlie  female  pelvis,  the  peritonaeum 
passes  from  the  rectum  to  the  upper  and  posterior  part  of  the 
Vagina,  covers  the  uterus,  being  reflected  on  each  side  over  the 
appendages  of  this  organ,  to  constitute  the  broad  ligaments ; 
fVom  the  uterus  it  continues  to  the  back  of  the  bladder  without 
reaching  the  vagina  in  front,  and  is  then  disposed  of  as  in  the 
male.  It  is  in  the  peritonteum  surrounding  the  extremity  of  the 
Fallopian  tube  of  the  uterus  that  the  communicatioD  between 
the  serous  and  mucous  membranes  will  be  found.  To  trace 
circularly  its  reflections  in  the  umbilical  region,  begin  at  the 
umbilicus  ;  follow  it  outwards,  on  either  side,  to  the  transverse 
colon,  over  which  it  turns  to  reach  tlie  vessels  that  come  to  its 
inner  side,  and  along  which  it  is  continued  to  the  spine ;  it  then 
passes  over  the  aorta,  along  the  artery  to  the  small  intestine^ 
and  returns  along  its  other  surface  to  the  spine,  fixing  the  small 
intestine  by  the  mesentery ;  it  is  next  prolonged  outwards  to 
the  colon  of  the  opposite  side,  turns  over  its  inner  and  anterior 
part,  comes  into  contact  with  the  wall  of  the  abdomen,  and  so' 
reaches  the  umbilicus ;  the  posterior  part,  therefore,  of  both 
the  ascending  and  descending  colon  is  uncovered  by  pentonseum^ 
and  the  process  that  connects  each  to  the  abdominal  wall  i» 
ealled  meso*colon,  there  being  an  ascending  and  a  descending* 
Tile  principal  folds  or  processes  of  the  peritonaeum  are,  the 
small  and  great  omentum,  the  splenic  omentum,  the  transverse^ 
right,  and  left  meso-colon,  the  appendices  epiploicae,  the  mesen<- 
tery,  meso-ccecum  and  meso-rectum.  The  folds  called  liga- 
ments, as  those  to  the  liver  and  bladder,  will  be  seen  with  these 
organs.  Before  examining  the  folds,  see  the  relations  of  the 
duodenum  to  the  serous  membrane. 
Pcr.to-  The  portions  of  the  duodenum  differ  much  in  the  extent  of 
v^ring^  the  covering  of  peritonaeum  that  they  receive,  and  also  in  their 
of  the  mobility.  The  upper  part,  or  that  continuous  with  the  stomach, 
niim.^  is  enveloped  before  and  behind  by  the  same  portions  of  serous 
roembraney  and  is  loose  and  moveable,  like  the  stomach ;  the- 
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second  or  descending  portion,  in  front  of  the  vessels  of  the 
kidney,  is  coTered  by  peritonseum  only  on  the  front,  or  by  the 
layer  which  passes  from  the  upper  part  of  the  ascending  meso* 
colon  inwards  to  the  mesentery  and  the  middle  line :  to  see  this 
portion  of  the  intestine,  the  ascending  colon  is  to  be  thrown 
down.  The  last  part  of  the  duodenum,  which  readies  across 
the  spine,  is  less  surrounded  than  either  of  the  others,  since  it 
Hes,  at  first,  in  the  interval  between  the  two  layers  of  the  trans- 
Terse  meso-oolon,  and  then  passes  behind  the  superior  mesenteric 
vessels  which  separate  it  from  the  peritoneeum.  This  portion 
of  the  duodenum  is  seen  projecting  through  the  under  layer  of 
Ihe  transverse  meso-oolon. 

.  The  gastro-kepatic  or  swuM  omenium  is  a  process  of  perito*  smaii 
nseum  between  the  liver  and  stomachy  and  contains  the  hepatic  ^m!"* 
artery  duct,  and  vena  portse,  with  the  hepatic  plexus.  Its 
attachment,  below,  is  to  the  upper  border  of  the  stomach  and 
diiodcmum,  the  cesophagus  limiting  it  on  the  left;  the  right 
border  is  free,  and  bounds  anteriorly  the  space  of  the  foramen 
of  Winslow,  through  which  the  peritonaeum  is  pushed,  as  it  were* 
to  form  the  bag  of  the  omentum.  At  the  upper  border  of  the 
stomach  the  two  layers  of  this  process  separate^  to  pass  before 
and  behind  it :  the  coronary  vessels  are  between  its  layers. 

The  ffostrthcoUc  omsntun^  or  ffreat  omenium^  or  epiploon,  the  q'^^ 
largest  fold  of  the  serous  membrane,  consists  also  of  two  layers,  tum. 
which  enclose  vessels,  and  are  continuous  with  those  on  the 
stomach.    It  is  attached  above  to  the  lower  border  of  the 
stomach  and  to  tlie  spleen,  descends  in  front  of  the  intestines  to 
the  lower  part  of  the  abdomen,  and  usually  lower  on  the  left 
than  on  the  right  aide ;  it  then  bends  backwards,  ascends  to 
the  transverse  colon,  which  it  incases,  and  is  continued  to  the 
spine  as  the  transverse  meso-colon.    Near  the  stomach,  the  two 
layers  of  which  it  consists  are  separated  by  the  arteries  of  the 
Stomach,  which  send  branches  downwards  between  them,  and 
these  are  accompanied  by  cellular  membrane,  veins,  and  nerves. 
This  fold,  by  turning  upon  itself,  limits,  below,  the  cavity  of  the 
pouch  or  small  bag.     The  transverse  meso-coUm,  named  from  its  '^tawt^ 
attachments,  is  a  iseptum  between  the  epigastric  and  umbilical  m^. 
regions,  or  between  the  small  intestine  and  the  viscera  in  the  ^^^^ 
upper  part  of  the  abdominal  cavity ;  it  is  formed  of  a  layer  of 
membrane  on  each  side  of  the  vessels  to  the  transverse  colony 
it  is  fixed  by  the<  one  side  to  the  colon,  and  by  the  other  to  the 
spine,  below  the  pancreas,  where  its  layers  separate  as  before 
seen. 

The  oamiy  of  the  omenium,  or  interior  of  the  small  bag  of  Uie  ^f^^ 
peritonaeum,  which  is  prolonged  inwards,  as  a  poueh,  through  the  omen. 
foramen  of  Winslow,  is  now  seen  through  the  aperture  made  in  ^^ 
the  peat  omentum  below  the  stomach ;  it  is  bounded*  in  fronts 
by  the  small  omentum^  stomach,  and  great  omentum  t  behiudi 
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artery  axid  duodenum,  to  the  small  intestine,  encirdes  this,  and 
returns  on  the  posterior  part  of  its  artery  to  the  aorta  and  spme^ 
forming  the  mesentery  which    fixes  the  jejomim   and  ilionu 
The  membrane  can  now  be  followed   into  both  iliac  fo8ae» 
attaching  the  ccecum  in  the  right,  and  the  sigmoid  flexure  in 
the  lefl ;  and  into  the  pelvis  in  the  middle  line,  being  reflected 
around  the  rectum,  and  connecting  it  to  the  sacrum  by  a  short 
fold, —  the  meso-rectum  ;  it  then  projects  forwards  between  the 
rectum  and  bladder  in  a  ctd-desaet  covers  the  back  and  part 
of  the  sides  of  the  bladder,  —  the  false  ligaments  of  this  m^gnn 
being  only  the  reflections  of  the  peritonaeum  from  it  to  the  walls 
of  the  abdomen ;  and  it  is  then  to  be  traced  upwards  over  the 
ligamentous  remains  of  the  urachus  and  hypogastric  arteriesy 
forming  the  inguinal  pouches,  to  the  umbilicus,  from  which  the 
dissector  began  to  trace  it.   In  tlie  female  pelvis,  the  peritomeum 
passes  from  the  rectum  to  the  upper  and  posterior  part  of  the 
Vagina,  covers  the  uterus,  being  reflected  on  each  side  over  the 
appendages  of  this  organ,  to  constitute  the  broad  ligaments ; 
from  the  uterus  it  continues  to  the  back  of  the  bladder  without 
reaching  the  vagina  in  front,  and  is  then  disposed  of  as  in  the 
male.   It  is  in  the  perttonieura  surrounding  the  extremity  of  the 
Fallopian  tube  of  the  uterus  that  the  communication  between 
the  serous  and  mucous  membranes  will  be  found.     To  trace 
circularly  its  reflections  in  the  umbilical  region,  begin  at  the 
umbilicus ;  follow  it  outwards,  on  either  side,  to  the  transverse 
colon,  over  which  it  turns  to  reach  tlie  vessels  that  come  to  its 
inner  side,  and  along  which  it  is  continued  to  the  spme;  it  then 
passes  over  the  aorta,  along  the  artery  to  the  small  intestine, 
and  returns  along  its  other  surface  to  Uie  spine,  fixing  the  small 
intestine  by  the  mesentery ;  it  is  next  prolonged  outwards  to 
the  colon  of  the  opposite  side,  turns  over  its  inner  and  anterior 
part,  comes  into  contact  with  the  wall  of  the  abdomen,  and  so' 
reaches  the  umbilicus ;   the  posterior  part,  therefore,  of  both 
the  ascending  and  descending  colon  is  uncovered  by  peritonseumy 
and  the  process  that  connects  each  to  the  abdominal  wall  is 
ealled  meso-colon,  there  being  an  ascending  and  a  descending. 
Tlie  principal  folds  or  processes  of  the  peritonfleum  are,  the 
small  and  great  omentum,  the  splenic  omentum,  the  transverse^ 
right,  and  led  meso-colon,  the  appendices  epiploic^,  the  mesen* 
tery,  meso-coecum  and  meso-rectum.    The  folds  called  liga- 
ments, as  those  to  the  liver  and  bladder,  will  be  seen  with  these 
organs.     Before  examining  the  folds,  see  the  relations  of  the 
duodenum  to  the  serous  membrane. 

The  portions  of  the  duodenum  differ  mudi  in  the  extent  of 
the  covering  of  peritonaeum  that  they  receive,  and  also  in  their 
mobility.  The  upper  part,  or  that  continuous  with  the  stomach, 
is  enveloped  before  and  behind  by  the  same  portions  of  serous 
membrane,  and  is  loose  and  moveable,  like  the  stomach ;  the 
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second  or  descending  partkm,  in  front  a£  the  vessels  of  the 
kidneyi  is  covered  by  peritonaeum  only  on  the  front*  or  by  die 
layer  which  passes  from  the  upper  part  of  the  ascending  meso- 
colon inwards  to  the  mesentery  and  the  middle  line :  to  see  this 
portion  of  the  intestine,  the  ascending  colon  is  to  be  thrown 
down.  The  last  part  of  the  duodenum,  which  readies  across 
the  spine,  is  less  surrounded  than  either  of  the  others,  since  it 
Hes,  at  first,  in  the  intenral  between  the  two  layers  of  the  trans- 
Terse  meso-adon,  and  then  passes  behind  the  superior  mesenteric 
yessels  which  separate  it  ft'om  the  peritonaeum.  This  portion 
of  the  duodenum  is  seen  projecting  through  the  under  layer  of 
the  transverse  meso-cx>lon* 

The  goMtro^kepatic  or  small  omenium  is  a  process  of  perito*  snuii 
Bseum  between  the  liver  and  stomach,  and  contains  the  hepatic  ^^^ 
artery  duct*  and  vena  portse,  with  the  hepatic  plexus.  Its 
attachment,  below,  is  to  the  upper  border  of  tlie  stomach  and 
duodenum,  the  cesophagus  limiting  it  on  the  left;  the  right 
border  is  free,  and  bounds  anteriorly  the  space  of  the  foramen 
of  Winslow,  through  which  the  peritonaeum  is  pushed,  as  it  weret 
to  form  the  bag  of  the  omentum*  At  the  upper  border  of  the 
stomach  the  two  layers  of  this  process  separate,  to  pass  before 
and  b^ind  it :  the  coronary  vessels  are  between  its  layers. 

The  fftutrihcoUc  omentum^  or  ffreat  omenium^  or  qpiploon^  the  ^^^ 
largest  ibid  of  the  serous  membrane,  consists  also  of  two  layers,  tum.  * 
which  enclose  vessels,  and  are  continuous  with  those  on  the 
stomach.    It  is  attached  above  to  the  lower  border  of  the 
stomach  and  to  the  spleen,  descends  in  front  of  the  intestines  to 
the  lower  part  of  the  abdomen,  and  usually  lower  on  the  left 
than  on  tne  right  side ;  it  then  bends  backwards,  ascends  to 
the  transverse  colon,  which  it  incases,  and  is  continued  to  the 
i^nne  as  the  transverse  meso-colon.    Near  the  stomach,  the  two 
layers  of  which  it  consists  are  separated  by  the  arteries  of  the 
stomach,  which  send  branches  downwards  between  them,  and 
these,  are  accompanied  by  cellular  membrane,  veins,  and  nerves. 
This  fold,  by  turning  upon  itself,  limits,  below,  the  cavity  of  the 
pouch  or  small  bag.     The  transverse  meso-coiony  named  from  its  Tram. 
attachments,  is  a  'septum  between  the  epigastric  and  umbilical  mSL 
regions,  or  between  the  small  intestine  and  the  viscera  in  the  ^^^' 
npp^  part  of  the  abdominal  cavity ;  it  is  formed  of  a  layer  of 
membrane  on  each  side  of  the  vessels  to  the  transverse  coloui 
it  is  fixed  by  theone  side  to  the  colon,  and  by  the  other  to  the 
spine,  bellow  the  pancreas,  where  its  layers  separate  as  before 
seen. 

The  cavity  ofths  omentum^  or  interior  of  the  small  bag  of  tli^  ^J^J 
peritonsenin,  which  is  prolonged  inwards,  as  a  poudi,  through  the  omen- 
foramen  of  Winalow,  is  now  seen  through  the  aperture  made  in  ^"°** 
the  spreat  omentum  below  the  stomach ;  it  is  bounded*  in  front, 
by  the  small  omentum^  stomach,  and  great  omentum  i  behiud» 
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by  the  ascending  portion  of  the  great  omentum,  the  tnuisrerae 
colon,  and  transverse  meso-colon,  and  by  the  ascending  layer 
from  it ;  above  is  the  liver,  and  belofv,  the  doubling  of  the  great 
omentum  on  itself.  The  aperture  by  whidi  the  cavity  commu- 
roramcnnicates  with  that  of  the  rest  of  the  abdomen  is  by  the  foreunem 
I'low!'"'  ^^  Winslowj  which  is  a  space  behind  the  vessels  in  the  little 
omentum,  and  is  occasioned  by  their  coming  forwards  from  the 
spine  to  reach  the  middle  of  the  under  surface  of  the  liver  ;  itis 
therefore  bounded,  in  front,  by  the  little  omentum,  behind  by 
the  spine  and  cava,  above  by  the  liver  and  lobulus  Sp^dii, 
and  below  by  the  duodenum.  If  the  bag  of  the  omentum  were 
perfect,  it  would  be  possible  to  inflate  it  by  the  foramen  of 
Winslow,  or  if  it  were  loose^  it  could  be  everted  and  drawn 
into  the  general  cavity ;  by  which  proceedings  pert  of  the 
stomach,  liver,  transverse  colon,  and  the  pancreas  would  be  de» 
prived  of  peritonaeal  covering,  and  one  layer  would  be  removed 
from  the  great  omentum,  and  by  replacing  it,  these  parts  would 
be  again  covered.  The  possibility  of  everting  the  bag»  suppoa* 
ing  it  to  be  unattached,  will  readily  explain  the  manner  in  which 
the  vessels  reach  the  different  viscera  without  perforating  the 
peritonaeum,  since,  when  it  is  removed,  they  can  readily  pass  to 
the  organs ;  and  it  is  as  easy  to  conceive  how  a  small  pouch  can 
be  inserted  against  the  surfaces  of  the  vessels  and  the  viscera. 

The  splenic  omentum  reaches  from  the  concave  surftioe  of  the 
spleen  to  the  great  extremity  of  the  stomach,  oontaioa  the 
vessels  which  pass  between  them,  and  is  continued  below  int» 
the  great  omentum. 

The  appendices  epiplotca  are  small  processes  of  the  perkou 
nseum  attached  to  the  large  intestine,  but,  for  the  most  part>  to 
tlie  transverse  colon  :  they  contain  fat  in  their  interior. . 

The  right  and  the  left  meso^cohn  fix  the  ascending  and  the 
descending  colon  to  the  wall  of  the  abdomen. 

The  mesO'Cceeum  attaches  the  ccecum  in  the  right  iliac  fossa:; 
—  colon  ^^^  ^^®  sigmoid  meso^olon^  the  sigmoid  flexure  in  the  left*  The 
'  meso-rectum  contains  the  vessels  of  this  part  of  the  canaly  and 
connects  the  intestine  to  the  sacrum. 

The  mesentery  J  a  very  strong  process  of  peritomeumysapports 
the  small  intestine ;  it  is  narrow  at  the  spine,  and  is  fixed  to  it  in 
an  oblique  line,  from  the  left  side  of  Uie  second  lumbar  vert^ra 
to  the  right  ilio-sacral  articulation.  The  other  extremity  of  the 
fold  is  wide,  and  is  connected  to  the  convolutions  oiiYie  jejumsam 
and  ilium  intestine.  Between  the  two  layers  of  which  it  is  com- 
posed  are  found  the  superior  mesenteric  artery  and  vein»  with 
numerous  nerves,  lacteals,  and  lymphatic  glands. 

Dissect  now  the  vessels  and  nerves  to  the  intestinal  canal, 
except  to  its  upper  and  lower  parts ;  they  lie  in  the  folds  of  peri- 
tonsum  which  connect  it  to  the  wall,  and  come  from  the  poate- 
rior  part  of  the  abdomen,  where  they  are  placed  behind  «tbe 
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serous. membrane:  the  superior  mesenteric  artery,  vein,  and 
plexus  of  nerves,  and  mesenteric  glands,  are  contained  between 
the  layers  of  the  mesentery ;  and  the  inferior  mesenteric  runs- 
downvrards  and  inwards  towards  the  descending  colon  and  si^ 
moid  flexure.  To  expose  the  superior  mesenteric,  place  the 
great  omentum  and  transverse  arch  of  the  colon  on  the  margin 
of  the  ribs,  and  the  vessel  being  apparent  in  the  mesentery, 
raise  its  anterior  layer  to  trace  the  branches  to  the  small  intes- 
tine. In  removing  the  cellular  membrane,  the  nerves  will  be  ex- 
posed, accompanying  the  branches  of  the  artery  to  which  they 
are  closely  united ;  they  will  be  best  seen  encircling  the  upper 
part  of  the  vessel,  and  may  then  be  followed  down ;  if  they  are 
carefully  dissected  in  a  small  space,  it  will  suffice  to  show  their 
distribution.  The  veins  will  be  cleaned  at  the  same  time,  and, 
occasionally,  the  lacteals  running  to  the  mesenteric  glands  are 
visible  without  injection,  but  to  be  satisfactorily  exposed,  they 
should  be  filled  with  mercury :  the  posterior  layer  of  the  mesentery 
is  to  be  left  to  support  the  vessels.  The  branches  of  the  ves* 
sels  and  nerves  that  are  distributed  to  the  right  side  to  the 
ascending  and  transverse  colon  are  to  be  next  dissected.  The 
upper  part  of  the  superior  mesenteric  artery,  surrounded  by 
nerves,  is  to  be  followed  back  by  raising  the  lower  border  of  the 
pancreas  which  covers  it. 

The  nq^erior  mesenieric  artery  arises  from  the  aorta  soon  after  ^^^^^^ 
it  has  entered  the  abdomen,  and  about  a  quarter  of  an  inch  m^" 
below  the  coeliac  axis ;  it  supplies  with  branches  all  the  small 
intestine,  except  the  duodenum ;  and  the  ascending,  and  the 
•transverse  colon.  It  descends  in  front  of  the  aorta,  and  be- 
hind the  pancreas  and  splenic  vein  to  the  lower  border  of  this 
gland,  and  appears  in  the  angle  of  separation  of  the  two  layers 
of  the  transverse  meso-colon  ;  it  now  passes  over  the  third  part 
of  the  duodenum  and  the  left  emulgent  vein,  which  are  placed 
between  it  and  the  aorta,  enters  between  the  layers  of  the 
onesentery,  runs  obliquely  downwards  and  to  the  right  side  in 
Its  fixed  border,  forming  an  arch  whose  convexity  looks  to  the 
left,  and  it  terminates  in  small  branches  to  the  ccecum  and  lower 
part  of  the  small  intestine.  The  trunk  of  the  artery  is  closely 
surrounded  by  nerves,  and  accompanied  by  the  superior  mesen- 
teric vein.  The  branches  that  it  gives  off  are  some  small  ones  Bnnch- 
beneath  the  pancreas,  to  this  body  and  the  duodenum ;  from  the  "* 
convexity  of  the  arch  fifteen  or  twenty  branches  •—  rami  intes- 
tinales— *to  the  small  intestine;  and  from  the  concave  side  two 
or  three  branches  —  the  ilio-colic,  colica  dextra,  and  colica  me- 
dia arteries  —  to  the  great  intestine. 

The  pancreatic  branches  are  three  or  four  small  arteries  to  Pancre- 
the  pancreas  and  duodenum,  which  anastomose  with  those  sup-*^'^' 

Sited  from  the  pancreatico-duodenalis  artery,  a  branch  of  the 
epatic  from  the  trunk  of  the  cadiac  axis. 
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intM.  The  brcmehes  io  Ae  smaii  iniiaime  (rami  inCesHoales),  fifteen 
^*'*  or  twenty  in  number,  arise  from  the  left  side  of  the  artery,  nm 
downwards  and  outwards,  nearly  parallel  to  each  other,  between 
the  layers  of  the  mesentery,  to  readi  the  small  intestrae  to 
which  they  are  distributed :  their  size  varies  much,  the  upper 
ones  being  usually  the  largest  in  calibre,  but  the  middle  are  the 
longest.  Each,  about  two  or  three  inches  from  the  origin,  dtrides 
into  two  that  anastomose,  on  each  side,  widi  a  similar  diviaion 
of  the  contiguous  branch,  to  form  an  arch,  from  the  convexity  of 
which  smaller  vessels  proceed  towards  the  intestine;  these 
iEigain  branch,  and  communicate  with  the  collateral  arteries  ia  a 
second  series  of  arches  nearer  die  intestine,  and  the  oflbets 
Trom  them,  still  smaller  than  those  from  the  first,  unite  in  a 
similar  manner  in  a  third  set  of  arches :  in  the  middle  of  the 
small  intestine  a  fourth  or  fifth  arch  is  found.  From  the 
convexities  of  the  last  arches  the  intestinal  branches  pass  both 
on  the  front  and  back  of  the  tube,  and  end  in  superficial 
branches  which  pass  between  the  peritOnseal  and  muscular  coat% 
to  anastomose  on  the  convex  border  with  those  from  the  under 
side,  and  in  deep  ones  which  perforate  the  tnuscnlar  coat, 
and  are  distributed  to  the  mucous.  The  ramifications  of  the 
divisions  of  this  artery  constitute  a  remarkable  network  on  the 
intestine,  and  the  anastomosis  from  one  branch  to  the  other  is 
very  free  and  complete:  the  superior  vessels,  supplied  to  the 
jejunum,  communicate  with  those  to  the  duodenum  from  the 
pancreatico-duodenalis,  and  the  lower  to  the  ilium,  fireely  inoscu- 
late with  the  arteries  to  the  coecum. 
mo-  '  The  iUo-colic  arderify  in  direction  the  continuation  of  tiie 
^^^  superior  mesenteric,  runs  downwards  to  the  caecum,  and  divides 
into  an  ascending  branch,  to  join  the  colica  dextra  of  the  ascendv 
ing  colon ;  and  a  descending,  to  anastomose,  on  the  termination 
of  the  small  intestine,  with  the  arteries  from  the  oth^  side  of 
the  mesenteric ;  and  the  intervening  ones  run  forwards  to  the 
coecum,  divide,  and  unite  with  those  on  each  side,  to  form  one  or 
two  sets  of  arches,  from  which  the  small  arteries  are  distributed 
to  the  intestine  by  a  superficial  and  deep  set.  as  in  the  smaB 
intestine. 
Colica  The  rigfu  colic  artery  is  most  frequently  a  branch  from  tbe 
^^f***^  i1io*colic  about  two  inches  from  its  commencement;  it  runs 
upwards  and  to  the  right  side,  beneath  the  peritonaeum  whicfr 
extends  from  the  spine  to  the  ascending  colon,  and,  near  tbe 
intestine,  divides  into  an  ascending  branch  to  j<mi  the  middle 
'colic,  a  descending  to  the  ilio-colic  artery,  and  intervening  to 
the  intestine ;  small  arches  result  from  the  division  and  maioa 
<^  its  branches,  and  supply  the  small  arterial  ramifications  to 
the  intestine.  This  artery  may  be  a  separate  trunk  from  th6 
mesenteric. 
"Ilea         The  middle  colic  arises  fi'om  the  upper  part  ef  the  art^ry^ 
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t^posite  tbe  tnnsVene  meso-colon;  it  pastes  upwards  arid  for- 
wards between  the  layers  of  this  process^  aad  divides^  about  its 
centre,  into  two  large  diverging  branches ; — the  right  joining 
the  ascendkig  from  the  ri^t  colic  artery»  and  the  left  ana.- 
stomosing,  on  the  descending  colon,  with  the  ascending  division 
of  the  left  colic  from  the  inferior  mesenteric.  From  these 
two  large  branches  arteries  pass  forwards  to  the  transverse 
colon,  uniting  into  arches,  from  which  the  small  intestinal 
brandies  are  derived.  The  distribution  on  the  intestine  is  the 
aame  as  in  the  other  parts  of  the  tube.  It  is  this  branch  thait 
anastomoses  with  the  inferior  mesenteric  artery. 

The  mpaw  mesentene  vein  commences  by  small  radides^  superior 
both  superficial  and  deep,  corresponding  to  the  divisions  of  the  ^^/"' 
arteries  in  the  large  and  small  intestines ;  the  small  branches  vein. 
ascend,  and  unite  together,  forming  larger  ones,  which,  situated 
teneath  the  arteries,  unite  into  one  trunk  that  lies  on  the  right 
aide  of  the  superior  mesenteric  artery,  and  enters  with  it  beneath 
the  pancreas,  to  join  with  the  splenic  in  the  vena  portae.    This 
▼ein  is  joined,  occasionally,  by  the  inferior  mesenteric  vein. 

The  nerves  in  the  abdomen  for  the  supfdy  of  the  viscera  ar^  symiMu 
with  one  or  two-  exceptions,  derived  solely  from  the  sympathetic  thcttc 
system  in  the  cavity,  and  they  accompany  the  different  arteries,  oftbe* 
around  which  they  form  plexuses.  The  intestinal  canal  is  sup-  ^^ 
•plied  by  these,  except  the  upper  part  or  the  stomach,  in  which 
the  pnenmo-gastric  nerves  end,  and  the  termination  or  the  reo- 
tum  to  whidi  branches  of  the  sacral  plexus  are  distributed ;  the 
bladder  and  the  vagina  are  the  only  other  organs  supplied  by 
nerves  from  the  spinal  system.  In  the  abdomen,  the  arrango- 
B>ent  in  the  disposition  ck'  the  trunk  and  branches  is  the  same 
as  in  the  thorax,  for  there  is  a  gangliated  longitudinal  cord  exr 
tended  along  each  side  of  the  vertebral  column,  irom  which 
branches  are  sent  forwards  to  the  viscera  and  parts  in  front  of 
it ;  and  there  is,  bemdes,  a  large  central  prevertebral  plexus,  the 
aolar,  similar  to  the  cardiac  in  constitution,  since  it  is  not  formed 
by  branches  from  the  nerve  in  the  cavity,  but  by  those  whidi 
arise  from  the  sympathetic  in  another  region  of  the  body ;  and 
like  it  also  in  distribution,  for  from  it  numerous  branches  pass 
to  supply  the  viscera.  The  solar  plexus  surrounds  the  coeliac 
axis,  and  superior  mesenteric  artery,  and  sends  nerves  on  eaob 
brandi  <^  a  vessel  from  these  trunks ;  these  form  plexuses 
which  have  received  the  same  name  as  that  of  the  vessel  whidi 
tb^  accompany,  but  the  special  anatomy  of  the  solar  plexus 
vrilf  be  afterwards  seen. 

The  stqferior  mesenteric  piexue  of  nerves,   a  continuation  superior 
downwards  of  the  right  side  of  the  solar  plexus,  the  greater  ^s«n- 
anmber  of  brandies  being  found  on  the  right  side  of  the  meseoh-  pie^us. 
teric  artery,  is  covered  by  the  pancreas,  which  must  be  a  little 
raised  to.  see  it ;  it  cloady  surrounds  the  artery  in  a  sheath,  de- 
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intM.  The  branches  io  Ae  smaU  iniiaime  (ranii  intestibales),  fifteen 
tinai.  ^j.  twenty  in  number^  arise  from  the  left  side  of  the  artery^  ran 
downwards  and  outwards,  nearly  parallel  to  each  other,  between 
the  layers  of  the  mesentery,  to  reach  the  small  intestine  to 
which  they  are  distributed :  their  size  varies  much,  the  upper 
ones  being  usually  the  largest  in  calibre,  biit  the  middle  are  the 
longest.  Each^  about  two  or  three  inches  from  the  origin,  dhrides 
into  two  that  anastomose,  on  each  side,  with  a  similar  divkian 
of  the  contiguous  branch,  to  form  an  ai'ch,  from  the  convexity  of 
which  smaller  vessels  proceed  towards  the  intestine;  these 
iEigain  branch,  and  communicate  with  the  collateral  arteries  in  a 
second  series  of  arches  nearer  the  intestine,  and  the  ofl&ets 
Trom  them,  still  smaller  than  those  from  the  first,  unite  in  a 
similar  manner  in  a  third  set  of  arches :  in  the  middle  of  the 
small  intestine  a  fourth  or  fifth  arch  is  found.  From  the 
convexities  of  the  last  arches  the  intestinal  branches  pass  both 
on  the  front  and  back  of  the  tube,  and  end  in  superficial 
branches  which  pass  between  the  peritOnseal  and  muscular  coat% 
to  anastomose  on  the  convex  border  with  those  from  the  under 
side^  and  in  deep  ones  which  perforate  the  muscular  coat, 
and  are  distributed  to  the  mucous.  The  ramifications  of  die 
divisions  of  this  artery  constitute  a  remarkable  network  on  the 
intestine,  and  the  anastomosis  from  one  branch  to  the  other  is 
very  free  and  complete:  the  superior  vessels,  supplied  to  the 
jejunum,  communicate  with  those  to  the  duodenum  firom  the 
pancreatico-duodenalis,  and  the  lower  to  the  tlinm,  fredy  inoscu- 
late with  tlie  arteries  to  the  coecum. 
mo-  The  iiio-colic  artery^  in  direction   the  continuation  of  the 

^*^      superior  mesenteric,  runs  downwards  to  the  coecum,  and  divides 
into  an  ascending  branch,  to  join  the  colica  dextra  of  the  ascendv 
ing  colon ;  and  a  descending,  to  anastomose,  on  the  termination 
of  the  small  intestine,  with  the  arteries  from  the  other  side  of 
the  mesenteric ;  and  the  intervening  ones  run  forwards  to  the 
coecum,  divide^  and  unite  with  those  on  each  side,  to  form  one  or 
two  sets  of  ardies,  from  which  the  small  arteries  are  distribnted 
to  the  intestine  by  a  superficial  and  deep  set,  as  in  the  smal 
mtestine. 
Colica         The  right  eoiic  artery  is  most  frequently  a  branch  from  the 
^<a(tn.   iiio^olic  about  two  inches  from  its  commencement ;  it  rans 
upwards  and  to  the  right  side,  beneath  the  peritonaeum  whiGil 
extends  from  the  spine  to  the  ascending  colon,  and,  near  tlie 
intestine,  divides  into  an  ascending  branch  to  join  the  middle 
'colic,  a  descending  to  the  ilio-colic  artery^  and  intervening  te 
the  intestine ;  small  arches  result  from  the  division  and  union 
of  its  branches,  and  supply  the  small  arterial  ramifications  to 
the  intestine.     This  artery  may  be  a  separate  trunk  from  th^ 
mesenteric. 
cov^        The  middle  colic  arises  from  the  upper  part  ef  the  arter}is 


jftisaacTiON  OF  thb  abdomsx.  519 

"Opposite  tbe  transverse  meso-coloh;  it  passes  upwards  arid  forr 
wards  between  the  layers  of  this  process,  aad  divides,  about  its 
centre,  into  two  large  diverging  branches; — jthe  right  joining 
the  ascendkig  from  the  right  colic  artery,  and  the  left  ana- 
stomosing, on  the  descending  f»)lon»  with  the  ascending  division 
of  the  left  colic  from  the  inferior  mesenteric.  From  these 
two  lai^  branches  arteries  pass  forwards  to  the  transverse 
colon,  uniting  into  arches,  from  which  the  small  intestinid 
brandies  are  derived.  The  distribution  on  the  intestine  is  the 
same  as  in  the  other  parts  of  the  tube.  It  is  this  branch  thait 
anastomoses  with  the  inferior  mesenteric  artery. 

The  wpenosr  mesenterie  van  commences  by  small  radicles^  superior 
both  superficial  and  deep,  corresponding  to  the  divisions  of  the  ^^^' 
lirteries  in  the  large  and  small  intestines ;  the  small  branches  veuu 
ascend,  and  unite  together,  forming  larger  ones,  which,  situated 
tenesth  the  arteries,  unite  into  one  trunk  that  lies  on  the  right 
side  of  the  superior  mesenteric  artery,  and  enters  with  it  beneath 
the  pancreas,  to  join  with  the  splenic  in  the  vena  portee.     This 
▼ein  is  joined,  occasionally,  by  the  inferior  mesenteric  vein. 

The  nerves  in  the  abdomen  for  the  supply  of  the  viscera  ar^  symim. 
with  one  or  two  exceptions,  derived  solely  horn  the  sympathetic  tactic 
system  in  the  cavity,  and  they  accompany  the  different  arteries,  of  uTe* 
acound  which  they  form  plexuses.  The  intestinal  canal  is  sup-  ^^^  - 
•plied  by  these,  except  the  upper  part  or  the  stomach,  in  which 
the  pneumo-gastric  nerves  end,  and  the  termination  or  the  reo- 
tum  to  which  branches  of  the  sacral  plexus  are  distributed ;  the 
bladder  and  the  vagina  are  the  only  other  organs  supplied  by 
serves  from  the  spinal  system.  In  the  abdomen,  the  arrango- 
naent  in  the  disposition  <k  the  trunk  and  branches  is  the  same 
as  in  the  thorax,  for  there  is  a  gangliated  longitudinal  cord  exr 
tended  aloi^  each  side  of  the  vertebral  column,  from  which 
.branches  are  sent  forwards  to  the  viscera  and  parts  in  front  of 
it ;  and  there  is,  bemdes,  a  large  central  prevertebral  plexus,  the 
aolar,  similar  to  the  cardiac  in  constitution,  since  it  is  not  formed 
by  branches  from  the  nerve  in  the  cavity,  but  by  those  whidi 
arise  from  the  sympathetic  in  another  region  of  the  body ;  and 
4tke  it  also  in  distribution,  for  from  it  numerous  branches  pass 
to  supply  the  viscera.  The  solar  plexus  surrounds  the  coeliac 
satis,  and  superior  mesenteric  arter}',  and  sends  nerves  on  eaob 
brandi  <^  a  vessel  from  these  trunks ;  these  form  plexuses 
which  have  received  the  same  name  as  that  of  the  vessel  which 
■they  accompany,  but  the  special  anatomy  of  the  solar  plexus 
vriil  be  afterwards  seen. 

The  wperior  mesenieric  pkxut  of   nerves,   a  continuation  supg^i^^ 
downwards  of  the  right  side  of  the  solar  plexus,  the  greater  ^««n- 
•Bomber  of  brandi^  being  found  on  the  right  side  of  the  mesen»-  piezus. 
teric  artery,  is  covered  by  the  pancreas,  which  must  be  a  little 
itused  to.  see  it ;  it  closely  surrounds  the  artery  in  a  sheath,  de- 
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intM.        The  hranehes  to  Ae  smaii  ifUekme  (ranii  intesHiiales),  fifteen 
^^*      or  twenty  in  number^  arise  from  the  lefl  side  of  the  artery,  rua 
downwards  and  outwards,  nearly  parallel  to  each  other,  between 
the  layers  of  the  mesentery,  to  reach  the  small  intestine  to 
which  they  are  distributed :  their  size  varies  much,  the  upper 
ones  being  usually  the  largest  in  calibre,  but  the  middle  are  the 
longest.  Each^  about  two  or  three  inches  from  the  origin,  dirides 
into  two  that  anastomose,  on  each  side,  with  a  similar  division 
of  the  contiguous  branch,  to  form  an  arch,  from  the  convexity  of 
which  smaller  vessels  proceed  towards  the  intestine;  these 
lEigain  branch,  and  communicate  with  the  collateral  arteries  in  a 
second  series  of  arches  nearer  the  intestine,  and  the  oflbets 
Trom  them,  still  smaller  than  those  from  the  first,  unite  in  a 
similar  manner  in  a  third  set  of  arches :  in  the  middle  of  the 
small  intestine  a  fourth  or  fifth  arch    is   found.    From  the 
convexities  of  the  last  arches  the  intestinal  branches  pass  both 
on  the  firont  and  back  of  the  tube,  and  end  in   superficial 
branches  which  pass  between  the  perit6naeftl  and  muscular  coat% 
to  anastomose  on  the  convex  border  with  those  from  the  under 
side^   and  in  deep  ones   which  perforate  the  muscular  coat, 
and  are  distributed  to  the  mucous.    The  ramifications  of  the 
divisions  of  this  artery  constitute  a  remarkable  network  on  the 
intestine,  and  the  anastomosis  from  one  branch  to  the  other  is 
very  firee  and  complete:  the  superior  vessels,  supplied  to  the 
jejunum,  communicate  with  those  to  the  duodenum  firom  the 
pancreatico-duodenalis,  and  the  lower  to  the  ilium,  fireely  inoecu«- 
late  with  the  arteries  to  the  coecum. 
mo-      '    The  iUo-colic  artery^  in  direction  the  continuation  x^  the 
^^^      superior  mesenteric,  runs  downwards  to  the  coecum,  and  diridet 
into  an  ascending  branch,  to  join  the  colica  dextra  of  the  ascend^ 
ing  colon ;  and  a  descending,  to  anastomose,  on  the  termination 
of  the  small  intestine,  with  the  arteries  from  the  oth^  side  of 
the  mesenteric ;  and  the  intervening  ones  run  forwards  to  the 
coecum,  divide^  and  unite  with  those  on  each  side,  to  form  one  or 
two  sets  o^  arches,  firom  which  the  small  arteries  are  distributed 
to  the  intestine  by  a  superficial  and  deep  set,  as  in  the  smaB 
mtestine. 
Colica         The  fight  eoUc  artery  is  most  firequently  a  branch  fi-om  the 
^<a(tn.   ilio-coHc  about  two  inches  firom  its  commencement;  it  runs 
upwards  and  to  the  right  side,  beneath  the  peritonieum  whicb 
extends  fi*om  the  spine  to  the  ascending  colon,  and,  near  die 
intestine^  divides  into  an  ascending  branch  to  join  the  middle 
ncolic,  a  descending  to  the  ilio-colic  artery,  and  intervening  te 
the  intestine ;  small  arches  result  from  the  division  and  union 
of  its  branches,  and  supply  the  small  arterial  ramifications  to 
the  intestine.     This  artery  may  be  a  separate  trunk  from  \ht 
mesenteric. 
^«|        The  middle  colic  arises  from  the  upper  part  ef  the  arterjs 
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typpomte  tbe  transverse  meso-coloh ;  it  pastes  upwards  aiid  fcMr- 
wards  between  the  layers  of  this  process^  and  divides,  about  its 
centre,  into  two  large  diverging  branches ;  —  the  right  joining 
the  ascendkig  from  the  right  colic  artery,  and  the  left  ana- 
stomosing, on  the  descending  f»)lon,  with  the  ascending  division 
of  the  left  colic  from  the  inferior  mesenteric.  From  these 
two  large  branches  arteries  pass  forwards  to  the  transverse 
colon,  uniting  into  arches,  from  which  the  small  intestinal 
brandbes  are  derived*  The  distribution  on  the  intestine  is  the 
same  as  in  the  other  parts  of  the  tube*  It  is  this  branch  thait 
anastomoses  with  the  inferior  mesenteric  artery. 

The  Jt^pmor  metenierui  van  commences  by  smaU  radicle^,  superior 
both  sisper6cial  and  deep,  corresponding  to  the  divisions  of  the  ^^^^' 
arteries  in  the  large  ana  small  intestines ;  the  small  branches  vein. 
ascend,  and  unite  together,  forming  larger  ones,  which,  situated 
beneath  the  arteries,  unite  into  one  trunk  that  lies  on  the  right 
aide  of  tbe  superior  mesenteric  artery,  and  enters  with  it  beneath 
the  pancreas,  to  join  with  the  splenic  in  the  vena  portae.    This 
vein  is  joined,  occasionally,  by  the  inferior  mesenteric  vein. 

The  nerves  in  the  abdomen  for  the  supply  of  the  viscera  ar^  symna. 
with  one  or  two  exceptions,  derived  solely  i&om  the  sympathetic  thetir 
system  in  the  cavity,  and  tliey  accompany  the  different  arteries,  otth^ 
wound  which  they  form  plexuses.  The  intestinal  canal  is  sup-  ^^^ 
plied  by  these,  except  the  upper  part  or  the  stomach,  in  which 
the  pneumo-gastric  nerves  end,  and  the  termination  or  tbe  rec- 
tum to  whidi  branches  of  the  sacral  plexus  are  distributed ;  the 
bladder  and  the  vagina  are  the  only  other  organs  supplied  by 
serves  from  the  spinal  system.  In  the  abdomen,  the  arrange- 
ment in  the  disposition  of  the  trunk  and  branches  is  the  same 
as  in  the  thorax,  for  there  is  a  gangliated  longitudinal  cord  exr 
tended  aloi^  each  side  of  tbe  vertebral  column,  from  which 
Inranches  are  sent  forwards  to  the  viscera  and  parts  in  front  of 
at ;  and  there  is,  bemdes,  a  large  central  prevertebral  plexus,  the 
aolar,  similar  to  the  cardiac  in  constitution,  since  it  is  not  formed 
by  branches  from  the  nerve  in  the  cavity,  but  by  those  which 
arise  from  the  sympathetic  in  another  region  of  the  body ;  and 
4tke  it  also  in  distribution,  for  from  it  numerous  branches  pass 
to  supply  the  viscera.  The  solar  plexus  surrounds  the  coeliac 
sois,  and  superior  mesenteric  artery,  and  sends  nerves  on  each 
brandi  <^  a  vessel  from  these  trunks ;  these  form  plexuses 
which  have  received  the  same  name  as  that  of  the  vessel  which 
tbey  accompany,  but  the  special  anatomy  of  the  solar  plexus 
will  be  afterwards  seen. 

The  S9q9erior  mesenieric  plexus  of   nerves,   a  continuation  superior 
downwards  of  the  right  side  of  the  solar  plexus,  the  greater  ^^^n- 
anmber  of  branch^  being  found  on  the  r^ht  side  of  the  mesei»-  piezus. 
teric  artery,  is  covered  by  the  pancreas,  which  must  be  a  little 
raised  to  see  it ;  it  closely  surrounds  the  artery  in  a  sheath,  de- 
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scending  on  its  branches,  and  supplying,  as  it,  tlie  whole  of  the 
small  intestine,  except  the  duodenum ;  and  the  ascending  and 
transverse  colon.  When  the  branches  of  the  nerves  approadi 
the  attached  or  concave  border  of  the  intestine,  they  quit  the 
arteries,  and  continue  forwards  so  much  diminished  in  size  that 
it  requires  great  care  to  follow  them,  and  the  filaments  that 
accompany  the  arteries  to  the  great  intestine  leave  thevessels 
sooner  than  those  to  the  small  intestine.  Opposite  the  last  arch 
of  the  arteries,  some  of  the  filaments  divide  and  .subdivides 
uniting  with  others  in  arches  before  entering  the  intestine,  but 
others  run  forwards  without  division :  they  then  pass  between 
the  peritoneeal  and  muscular  tunics  supplying  these,  and  some 
perforate  the  latter,  to  be  distributed  to  the  mucous  membrane. 
Lymph.  Tlie  lymphatic  or  mesenteric  glands^  very  numerous,  are  about 
*ti<»-  the  size  of  almonds  in  the  natural  state,  but  when  diseased, 
much  larger.  They  are  placed  between  the  layers  of  the 
mesentery,  in  the  intervals  between  the  vessels,  near  the  intes* 
tine,  and  along  the  course  of  the  artery  at  a  distance  from  it :  a 
large  group  is  found  near  the  coecum.  The  glands  of  the  laige 
intestine  He  along  the  arteries.  The  lymphatic  and  lacteal 
vessels  of  the  intestines  pass  through  these,  in  their  course  ta 
the  glands  on  the  sides  of  the  aorta  and  cava. 
Piu«c.  In  the  dissection  of  the  inferior  mesenteric  artery  and  its 
nerves,  with  the  aortic  and  hypogastric  plexuses,  it  will  be  ne- 
cessary to  turn  over  to  the  right  side,  and  fasten  with  hooks^  the 
whole  of  the  small  intestine  wiUi  the  posterior  portion  of  the 
mesentery;  and  the  large  intestine  still  remaining  on  the  chest, 
to  remove  the  layer  of  peritonaeum  which  passes  outwards  from 
the  aorta  to  the  descending  colon,  that  a  view  may  be  obtained 
<)f  the  inferior  mesenteric  artery  beneath  it,  with  its  nerves  and 
Teins.  This  vessel  supplies  the  whole  of  the  remaining  portioK 
of  the  intestinal  canal,  but  if  the  part  of  it  to  the  colon  and 
sigmoid  flexure  be  exposed,  it  will  be  sufficient,  since  the 
branches  that  descend  into  the  pelvis  will  be  dissected  with  that 
cavity ;  the  nerves  with  it  are  larger  and  more  numerous  thaa 
those  with  the  superior  mesenteric  Follow  up  ,the  inferior 
mesenteric  vein  either  to  the  splenic  or  to  the  superior  mesen- 
teric. Crossing  beneath  the  inferior  mesenteric,  is  the  sperm*- 
atic  artery  with  the  spermatic  plexus  of  nerves ;  these  are  alst 
to  be  traced  upwards  now  the  peritoneum  of  the  lefl  side  is 
removed ;  the  nerves  will  be  found  to  come  from  the  renal  and 
aortic  plexuses,  and  the  artery  from  the  aorta  below  the  renal. 
Remove  next,  with  care,  the  layer  of  peritoneum  from  the  front 
of  the  aorta  as  high  as  to  the  origin  of  the  superior  mesenteric ; 
beneath  it,  in  some  dense  cellular  membrane  and  lymphatic 
glands,  is  the  aortic  plexus,  whose  branches  are  derived  from 
the  ganglia  on  each  side  of  the  spine,  also  some  descend  from 
the  plexus  surrounding  the  superior  mesenteric  artery.    Take 
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away  the  portion  of  peritonarani  from  the  front  of  the  sacrum, 
and  follow  the  nerves  down  over  the  aorta,  and  over  the  iliac 
artery  on  each  side^  to  the  hypogastric  plexus,  which  is  situated 
partly  in  the  meso-rectum,  the  greater  portion  of  it  being 
on  the  lefl  side  ;  it  is  enveloped  in  cellular  membrane,  and  sends 
branches  forwards  with  the  arteries  of  the  inferior  mesenteric 
and  internal  iliac  to  the  rectum  and  bladder^  or  uterus  and 
vagina  in  the  female ;  its  final  distribution  cannot  be  followed 
in  this  stage  of  the  dissection. 

The  if^erior  muenteric  artery ^  smaller   than  the  superior,  inferior 
arises  from  the  front  of  the  aorta  about  half  an  inch  above  its  divi-  J^ric  "" 
aion  into  the  iliac  arteries.     It  descends  in  front  of  the  aorta,  Artery. 
•then  inclines  to  its  left  side,  is  continued  over  the  lefl  common 
iliac  artery,  enters  the  fold  of  the  meso-rectum,  and  terminates 
by  dividing  into  two  branches — the  superior  haemorrhoidal — for 
the  supply  of  the  sides  of  the  rectum :  it  supplies  the  descending 
(X>]on,  the  sigmoid  flexure,  and  the  rectum,  and  anastomoses, 
above,  with  the  middle  colic  artery  of  the  superior  mesenteric^ 
and  below,  with  the  middle  haemorrhoidal  from  the  internal  iliac, 
and  with  the  inferior  hsemorrhoidal  from  the  pudic  in  the  peri- 
neal space.     The  following  branches  arise  from  it.  Braneh- 

The  l^  coUc  arUryy  the  first  branch,  ascends  in  front  of  the  Coiica 
psoas  muscle  and  left  kidney,  and  divides  into  an  ascending  ""^''^ 
branch  to  join  the  descending  of  the  middle  colic,  and  a  descend^ 
ing,  to  anastomose  with  the  artery  to  the  sigmoid  flexure ;  the 
arteries  to  the  intestine  from  these  branches  form  one  or  more 
arches,  and  are  then  distributed  to  it  like  the  intestinal  arteries 
ftom  the  superior  mesenteric. 

The  sigmoid  artery  runs  transversely  outwards  over  the  psoas  sijnnoi- 
to  the  sigmoid  flexure  of  the  colon,  divides  into  large  branches  ^^* 
which  supply  this  part  of  the  intestine,  and  sends  an  anasto* 
mosing  branch  upwards  to  join  the  lefl  colic,  and  downwards 
to  the  superior  haemorrhoidal  arteries. 

The  superior  hemorrhoidal  artery,  the  continuation  of  the  superior 
trunk,  descends  to  the  pelvis,  surrounded  by  many  branches  of  ^^|^' 
tierves,  enters  between  the  layers  of  the  meso-rectum,  and  sup- 
-plies  the  rectum. 

The  inferior  mesenteric  veiny  of  smaller  size  than  the  superior,  ^"^°' 
returns  the  blood  from  the  part  of  the  intestinal  tube  supplied  ^ric 
by  the  inferior  mesenteric  artery,  and  ascends  along  the  psoas  ^^^'^ 
muscle,  beneath  the  peritonaeum,  but  distant  from  the  artery  of 
the  same  name,  to  enter  the  splenic  vein  about  its  centre,  be.« 
neath  the  pancreas :  it  may  join  the  superior  mesenteric  vein. 
Its  branches  begin  in  the  intestine  in  the  same  manner  as  those 
of  the  superior,  and  they,  as  well  as  the  trunks  of  both  these 
veins,  are  destitute  of  valves,  so  that  they  may  be  injected  from 
Ihe  trunk  to  the  branches.  The  superior  and  inferior  mesenteric 
veins  unite  with  the  splenic  to  give  rise  to  tlie  vena  ports^. 
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superior  mesenteric  artery;  the  transverse  meso-eolon  is  0[>- 
posite  to  it  in  the  interval  between  the  pancreas  and  duodenum. 
It  is  then  concealed  by  the  mesentery  and  superior  mesenteric 
artery,  and  below  this  to  its  termination,  only  by  the  descend- 
ing layer  of  peritonaeum  which  is  continued  into  the  pelvis ;  this 
part  of  the  vessel  is  surrounded  by  the  aortic  plexus,  and  in 
front  of  it  are  the  convolutions  of  the  small  intestine.  The 
aorta  lies  on  the  lumbar  vertebrae,  and  is  convex  forwards  ;  on 
the  right  side  is  the  vena  cava,  and  on  the  left  the  psoas  muscle 
Bisnch-  and  the  sympathetic  nerve.  The  branches  from  the  aorta  are 
^  for  the  supplv  of  the  walls  of  the  abdomen,  and  for  the  viscen 
contained  in  it ;  the  latter  are  much  the  largest,  and  most  im- 
portant. The  phrenic  or  diaphragmatic,  not  now  visible,  are 
the  first ;  close  to  these  is  the  trunk  of  the  coeliac  axis,  whick 
appears  at  the  upper  border  of  the  pancreas ;  next,  the  superior 
mesenteric,  immediately  below,  is  seen  to  come  beneath  the 
lower  border  of  the  pancreas ;  about  half  an  inch  lower  down, 
on  each  side,  is  the  renal,  and  the  spermatic  arise  close  below, 
and  from  the  lateral  part ;  the  inferior  mesenteric  is  given  off 
about  half  an  inch  above  the  bifurcation  of  the  aorta ;  the  lum- 
bar arteries,  corresponding  to  the  intercostals  of  the  chest,  spring 
from  the  back  of  the  vessel,  and  the  middle  sacral  from  the 
angle  of  division.  The  distance  of  these  branches  from  each 
other,  at  their  origin,  will  be  better  seen  in  a  future  stage. 
Vena  The  vena  cava  inferior  or  ascenden$y  the  channel  by  which 
f,^/*'  the  blood,  distributed  to  the  lower  extremities  and  abdomen, 
is  returned  to  the  heart  and  lungs,  lies  in  front  of  the  spine,  and 
to  the  right  side  of  the  aorta.  It  commences  below,  opposite 
the  interval  between  the  fourth  and  fifth  lumbar  vertebrae,  by 
the  union  of  the  right  and  left  common  iliac  veins,  and  has  the 
-same  relations  to  peritoneum  and  the  viscera,  up  to  the  point  at 
which  the  aorta  passes  through  the  diaphragm,  except  that  it 
-crosses  in  front  of  the  right  renal  artery ;  above  this  opening  it 
ascends  to  the  right  side,  separated  from  the  artery  by  the  right 
cms  of  the  diaphragm,  forms  the  posterior  boundary  of  the 
foramen  of  Winslow,  and  reaches  the  posterior  surface  of  the 
liver ;  it  then  perforates  the  tendinous  centre  of  the  diaphragm, 
Branch-  and  opeus  into  the  right  auricle.  The  inferior  cava  receives 
the  veins  corresponding  to  the  arteries  supplied  to  the  wall  of 
the  abdomen,  and  to  the  generative  and  urinary  organs ;  but 
those  in  connection  with  the  arteries  of  the  alimentary  canal, 
•liver,  pancreas,  and  spleen,  open  into  the  vena  portae.  The 
Jarge  veins  of  the  liver,  uniting  with  it  at  the  diaphragm,  do  not 
correspond  to  the  hepatic  artery,  but  are  connected  with  the 
function  of  the  liver  in  the  secretion  of  the  bile.  The  left 
'Spermatic  vein  opens  into  the  renal  vein  instead  of  into  the 
•vena  cava. 
iH«Kc<       Place  two  ligatures  on  the  upper  part  of  the  jejanum,  and 
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divide  the  intestine  between  them ;  do  the  same  near  the  ter* 
mination  of  the  sigmoid  flexure  of  the  colon,  and  cut  across  the 
branches  of  the  vessels  and  nerves  that  supply  this  detached 
portion  of  the  intestinal  tube ;  this  should  not  be  done  close  to  the 
intestine,  but  about  midway  in  the  vessels.     Divide,  at  the  same 
time,  the  processes  of  peritoneum  connecting  it  to  the  abdominal 
wail,  and  remove  it  from  the  body;  set  it  aside  in  watery  till, 
the  stomach  and  duodenum  being  removed,  the  structure  of  the 
whole  can  be  examined  at  the  same  time,  and  during  the  inter- 
val in  which  the  body  is  turned  on  the  face  for  the  mssection  of 
the  muscles  of  the  back.    Inflate  moderately  the  stomach  and 
duodenum,  by  blowing  into  the  jejunum  where  it  is  cut  across 
on  ■  the  left  side  of  the  spine,  and  then  proceed  to  clean  the ' 
stomach,  duodenum,  pancreas,  and  their  vessels.    Raise  the 
liver  as  high  as  can  be  done,  or,  what  is  better,  let  it  be  held 
up ;  remove  carefully  the  small  omentum  from  the  cceliac  axis, 
to   expose    its    three  branches,    viz.  coronary,  hepatic,    and 
splenic ;  and  from  the  upper  curve  of  the  stomach,  along  which 
an  arterial  arch  is  situated, —  the  branch  at  the  right  extremity, 
b^ing  from  the  hepatic,  and  that  at  the  lefl  from  the  coronary 
artery :  this  is  accompanied  by  an  arch  of  veins,  and,  near  the 
left  extremity,  by  the  pneumo-gastric  nerves,  the  left  being  in 
front,  and  the  right  behind  it.     Follow  the  small  coronary  artery 
towards  the  left  side,  to  the  stomach ;  and  the  hepatic,  to  the 
right,  to  the  liver,  without,  however,  stripping  from  them  the 
plexuses  of  nerves,  which  wUl  be  dissected  with  the  solar  plexus; 
with  the  artery  to  the  liver,  are  the  vena  portae,  the  bile  duct^ 
and  many  brandies  of  large  nerves  on  the  portal  vein.    Along 
the  great  curvature  of  the  stomach  is  also  another  vascular  arch 
both  of  arteries  and  veins ;  the  right  portion  is  from  the  hepatic^ 
and  the  left  from  the  splenic. .  Raise  the  stomach,  remove  the 
ascending  layer  of  peritonaeum  from  tlie  pancreas,  for  tlie  splenie 
artery  and  vein  which  are  behind  it,  near  the  upper  border ; 
follow  them  to  the  spleen,  and  trace  the  superior  mesenteric 
artery  and  vein  beneath  the  pancreas,  if  it  is  not  already  done ; 
clean  tlie  right  extremity  of  this  viscus,  in  contact  with  the 
duodenum ;  and  the  pancreatico-duodenalis  artery,  a  branch  of 
the  hepatic,  is  seen  in  front,  between  the  two,  and  if  the 
intestine  be  gently  raised,  the  duct  of  the  liver  will  be  found 
between  them,  near  the  posterior  surface.      The  duodenum 
must  be  replaced  in  its.  natural  position,  that  the  relations  of  it 
may  be  observed.  - 

The  stomach  or  dilated  receptacle  for  the  food  is  situated  ^^'*"*'^''' 
between  the  oesophagus  and  duodenum,  which^  with  the  pro- 
.cesses  of  peritonaeum  attaching  it  to  the  liver,  spleen,  and  dia- 
phragm, retain  it  in  its  position  in  the  abdomen.    It  is  of  a  ^<'™* 
conical  form,  the.  sides  being  flattened,  with  the  base  to  the  left» 
AQd  the  apex  to  the  right  side,  and  it  is  directed  obli^ely  from 
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or  the  small  pancreas  occupies  the  concavity  of  the  duodenum, 
joining  with  the  transverse,  above  which  it  projects,  and  it 
sends  also  a  process  to  the  lefl,  along  its  lower  border,  beneath 
tlie  superior  mesenteric  vessel,  so  as  to  partially  encircle  them. 
The  anterior  surface^  inclined  forwards  below,  is  covered  by  the 
ascending  layer  of  the  transverse  meso-colon  ;  and  to  expose  the 
'  pancreas  in  its  position  in  the  abdomen,  it  is  only  necessary  to 
detach  the  great  omentum  from  the  arch  of  the  stomach,  to 
raise  this,  and  to  take  away  the  process  of  peritonaeum  that 
covers  it  on  the  spine :  in  front  of  it  is  the  stomach.  The 
posterior  surface^  uncovered  by  peritonaeum,  crosses  the  verte* 
bral  column  opposite  the  first  lumbar  vertebra,  and  lies  on  the 
lefl  supra-renal  capsule,  and  on  the  led  kidney,  the  aorta,  cava, 
and  pillars  of  the  diaphragm;  on  the  superior  mesenteric  and  renal 
vessels,  the  splenic  vein,  and  the  commencement  of  the  porta 
Borden.  |q  ^^  r\^\\,  of  the  aorta.  The  upper  border  is  thick,  and  above 
^"'^  it,  in  the  centre,  appears  the  cceliac  axis ;  to  the  left  of  this,  the 
splenic  artery  and  vein  He  along  it;  and  to  the  right,  the 
hepatic  artery  and  first  portion  of  the  duodenum.  The  lower 
border  is  rather  raised  forwards  by  the  superior  mesenteric 
vessels  which  appear  below  it  in  the  centre,  and  to  the  lefl  of 
this,  the  inferior  mesenteric  vein  passes  beneath  it  to  join  the 
splenic ;  near  the  lefl  extremity  it  touches  the  kidney,  and  at 
the  right,  it  is  in  contact  with  the  third  portion  of  the  duo* 
denum.  The  l^  extremity  or  the  tail  of  the  pancreas  touches  the 
spleen ;  and  the  right  extremis  or  head  is  received  into  the 
concavity  of  the  duodenum,  and  rather  projects  on  the  front  of 
the  intestine,  the  pancreatico-duodenalis  artery  running  be- 
tween the  two  in  front,  and  the  common  bile-duct  behind. 

The  spleen^  an  organ  whose  use  is  unknown,  is  situated  in 
the  hypochondriac  region,  and  is  attached  to  the  lefl  extremity 
of  the  stomach.  Its  shape  is  that  of  an  ellipse,  the  longest 
diameter  being  vertical;  it  is  convex  externally  towards  the 
ribs,  and  flat  or  slightly  concave  internally ;  and  this  surface, 
turned  to  the  stomach,  is  marked  by  a  fissure  or  hilus  in  which 
the  vessels  enter ;  it  is  attached  by  the  gastro-splenic  omentum, 
and  is  in  relation  with  the  tail  of  the  pancreas.  The  pos« 
terior  border  is  thicker  than  the  anterior ;  and  the  lower  angle, 
the  most  pointed,  is  in  contact  with  the  kidney  and  the  supra- 
renal capsule.  There  may  be  more  than  one  appendage  to  the 
spleen,  and  it  is  oflentimes  divided  by  fissures  into  lobules. 
The  cadiac  axis^  a  short  trunk  about  half  an  inch  long,  is  the 
^^S!^  first  branch  of  the  abdominal  aorta,  and  arises  from  its  front 
opposite  the  first  lumbar  vertebra.  It  is  placed  between  the 
pillars  of  the  diaphragm,  above  the  pancreas,  and  on  each  side 
IS  the  semilunar  ganglion,  whose  branches  in  the  solar  plexus 
completely  surround  and  cover  it,  and  to  the  right  is  the  lobulus 
Spigelii  of  the  liver ;  the  small  omentum  and  stomach  are  in 
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front  of  the  artery  and  conceal  it.  The  cceliac  axis  supplies  the 
stomach,  spleen,  pancreas,  liver,  and  duodenum,  and  divides 
into  coronary^  hepatic,  and  splenic  arteries* 

The  carcoMry  cartanf^  the  smallest  of  the   three  branches,  coro. 
passes  to  the  left  above  the  splenic,  ascending  at  the  same  time  ^^^^ 
between  the  layers  of  the  little  omentum  to  reach  the  cardiac    ^  ^^ 
orifice  of  the  stomach ;  at  this  point  it  gives  off  (esophageal 
branches,  then  turns  to  the  right  along  the  small  curvature,  and 
between  the  lamine  of  the  small  omentum,  to  anastomose  with 
the  superior  pyloric  of  the  hepatic.     As  it  lies  along  the  upper 
border  it  sencb  down  gastric  branches  to  supply  both  sides  Kii 
the  stomach,  and  those  to  the  cardiac  extremity  anastomose  in 
the  coats  with  branches  of  the  splenic  artery.     The  ctsophageal  ceso- 
hranckeB  ascend  on  the  oesophagus,  passing  from  the  abdomen  gr^^. 
through   the  cssophagean  opening  in  the   diaphragm,  to  ana*  ^ 
stomose  with  the  branches  supplied  to  this  tube  from  the  thoracic 
aorta. 

The  superior  toronary  vein^  with  this  artery,  commences  in  vein. 
the  cesophagus  and  in  the  cardiac  extremity  of  the  stomach  ;  ii 
then  continues  to  the  right,  along  the  small  curvature,  being 
joined  by  branches,  accompanies  the  superior  pyloric  artery,  and 
opens  into  the  vena  portsB  near  the  liver. 

The  tptenic  artery ,  to  be  seen  by  raising  the  stomach,  is,  in  spicnic 
the  adult,  the  largest  of  the  branches  of  the  ccsliac  axis ;  it  is  ^^^^''^' 
very  tortuous,  runs  almost  horizontally  outwards  beneath  the 
ascending  layer  of  the  transverse  meso^colon,  and  behind  the 
upper  border  of  the   pancreas,  with   ita   accompanying  vein« 
above  which  it  lies ;  and  near  the  fissure   of  the   spleen   it 
divides  into  numerous  branches,  which  perforate  the  concave 
surface,  either  by  its  fissure,  or  by  apertures  in  it,  and  are  dis-    . 
tributed  in  its  structure.     In  this  course  it  crosses  the  \eft  crus 
of  the  dinphragm,  and  to  see  it  in  an  undissected  subject  will 
require  the  same  dissection  as  for  the  pancreas.     The  branches  Brauch: 
of  til  is  artery  are  the  following :  —  the  pancreatica  parwsp  which  ^' 
are  distributed  to  the  gland  as  the  artery  runs  along  iL    In  the  pmure- 
same  position  it  gives*  off  a  larger  branch,  the  pancreatica  maynai  ^^^^ 
:which  is  often  absent ;  it  arises  from  the  splenic,  near  the  left  ^'^*  • 
extremity  of  the  pancreas,  runs  to  the  right  in  its  substance  ' 
-with  the  duct  of  the  gland,  and  supplies  its  structure.     The 
small  fxua  brevia  arise,  commonly,  from  the  divisions  of  the  vata 
splenic,  turn  back  in  the  gastro-splenic  omentum  to  the  left  ^'^'^^' 
•extremity  of  the  stomach,  and  ramify  in  its  coats,  anastomosing 
with  the  branches   of  the  coronary,  and  with  the   following. 
The  ga8tr<hepipl(noa  sinistraf  the  last  branch  of  the  artery,  is  Le/t 
often  derived  trom  one  of  the  divisions  of  the  splenic ;  it  turns  ^^^;> 
[downwards  and  to  the  right  side,  enters  between  the  layers  of  . 
the  great  omentum,  runs   along  the  great  curvature   of  the 
stboiach)  and  anastomoses  with  the  right  gastro-epiplotc  artecy 
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from  the  hepatic ;  it  distributes  branches  to  both  surfkees  of  die 
stomach,  to  ramify  in  its  coats,  and  supply  the  mucous  mem- 
brane, and  it  sends  long  branches  downwards  between  the  layers 
of  the  great  omentum.     The  artery  is  placed  at  some  distance 
from  the  stomach,  unless  this  is  distended,  and  it  is  acooropauied 
by  a  vein  which  opens  into  the  splenic. 
vdn.         The  splenic  vein,  of  very  large  size,  commences  in  the  spleesy 
and  the  branches  issuing  from  it  unite  together  to  fbrai  the 
trunk,  which  runs  to  the  right  behind  the  upper  border  of  the 
pancreas,  but  below  the  artery ;  and  opposite  the  aorta  it  crosses 
to  the  lower  border  of  the  gland,  and  joins  with  the  superior 
mesenteric  in  front  of  the  vena  cava,  to  form  the  vena  portse* 
It  receives  the  veins  corresponding  to  the  vasa  brevia,  to  the 
gastro-epiploic,  and  to  the  pancreatic  arteries,  and  it  is  joined, 
about  its  middle,  by  the  inferior  mesenteric  vein. 
Hepstie      The  hepatic  artery^  intermediate  in  siae  between  the  other 
Artenr.  ^^^^  ^^^  j^  ^^  fcetus  the  largest  of  the  three,  is  surrounded  by 
the  greatest  plexus  of  nerves.     It  runs  to  the  right  side,  be- 
tween the  layers  of  the  small  omentum,  above  the  curvature  of 
the  stomach,  and  passes  over  the  right  crus  of  the  diaphragm 
and  vena  portae  to  reach  the  pyloric  extremity  of  the  stomaidiy 
at  which  spot  it  gives  off  its  principal  branches,  the  gastro-duo- 
denalts,  and  the  superior  pyloric ;  it  then  ascends  to  the  right,  in 
the  peritonaeum  in  front  of  the  foramen  of  Winslow,  with  the  bile* 
duet  and  the  vena  port£e,«^  the  artery  being  to  the  left,  the  duct 
to  the  right,  and  the  vena  portae  behind  and  between  the  other 
two,—  and  near  the  transverse  fissure  of  the  liver  it  divides  into 
Branch,  right  and  left  hepatic  arteries :  the  left,  the  smaller  branch,  per- 
**-        forates  the  left  lobe  to  supply  it,  and  the  right,  after  giving  off 
cyrtie.    the  cyclic  artery,  which  crosses  the  bile*duct  to  be  distributed 
on  the  galUbladder,  enters  the  under  surface  of  the  right  lobe. 
siiMrior      The  niperior  pyloric  branch  arises  from  the  hepatic,  near  the 
pyloric,  pyloric  extremity  of  the  stomach,  descends  to  it,  turns  along  its 
upper  border  fW>m  right  to  left,  and  anastomoses  with  the  coro« 
aary  artery ;  it  gives  small  arterial  twigs  to  botli  surfaces  of  the 
stomaeh.    The  vein  by  its  side  was  seen  in  dissecting  the  core* 
oattro-  Toxy.    The  ffOiinhduodemMe  artery,  much  larger  than  the  pre- 
^J[g2r   ^^^9  ^'  ^  short  trunk,  extending  only  behind  the  upper  trans, 
verse  portion  of  the  duodemmi,  and  dividing  at  its  lower  border 
into    the  gastro-epiploica  dextra,  and  pancreatico*duodenalis 
branches.     As  it  lies  behind  the  duodenum,  it  gives  some  small 
bmnches— -tn/erwr /7yft>rtc— to  the  lower  part  of  the  pyloric  ex* 
tremity  of  the  stomach  and  to  the  pancreas.    The   stomach 
must  be  moved  in  different  directions  to  see  it,  and  the  two 
Pancre-  following.     The  pancretUicO'duodenalis,  the  smaller  brandi  of 
du^-    division,  continues  along  the  curve  of  the  duodenum,  lying 
naut  ^  between  it  and  the  pancreas,  both  of  which  it  supplies,  and  it 
anastomoses,  below,  with  the  upper  branches  of  the  superior 
mesenteric  to  these  organs;  a  similar  branch  is  seen  on  the 
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posterior  surface  between  the  head  of  the  pancreas  and  the 
concavity  of  the  duodenum.   The  pctstro-^ipkica  dextra  branch,  Right 
the  continuation  in  size  of  the  gastro-duodenalis,  turns  from  ^^c 
right  to  left  along  the  great  curvature  of  the  stomach,  and  be^  branch. 
tween  the  layers  of  the  transverse  meso-coion,  to  meet  the 
gastro-epiploica  sinistra  from  the  splenic,  with  which  it  anasto-' 
moses ;  like  the  left  gastro-epiploic  artery,  it  gives  branches  to 
both  surfaces  of  the  stomach,  and  to  the  great  omentum,  and 
is  surrounded  by  cellular  membrane  between  its  laminae.     The 
9ein  that  corresponds  to  this  artery  opens  into  the  superior  veia. 
mesenteric,  between  its  crossing  the  duodenum  and  the  junction 
irith  the  splenic  vein^ 

The  vena  porUe  receives  the  blood  returned  by  the  veins  ven« 
irom  the  alimentary  canal,  pancreas,  and  spleen,  and  it  differs  '^^^'^ 
from  other  veins  in  dividing  into  numerous  branches  which 
ramify  through  the  structure  of  the  liver  in  a  manner  similar 
to  an  artery.  It  commences  behind  the  pancreas,  but  near  its 
lower  border^  in  front  of  the  inferior  cava,  and  about  two  inches 
from  the  right  extremity  of  the  gland,  by  the  union  of  the 
splenic  and  superior  mesenteric  veins ;  it  is  about  four  inches 
long,  ascends  to  the  right  in  the  layers  of  the  small  omentum 
with  the  hepatic  artery  and  bile-duct,  and  in  front  of  the  fora-* 
men  of  Winslow,  to  reach  the  left  extremity  of  the  transverse 
fissure  of  the  liver,  and  divides  into  a  right  and  left  branch 
for  the  lobes.  In  this  course  it  is  joined,  near  the  liver,  by  the 
cystic  vein  and  that  from  the  upper  curvature  of  the  stomach. 

The  heptUic  ducty  or  excretory  tube  to  carry  the  bile  from  Hepaitc 
the  liver,  consists  of  two  portions,  a  right  and  left,  as  it  appears  ^"^^  ' 
in  the  transverse  fissure  of  the  liver ;  but  these  soon  join  to 
form  the  common  hepatic  duct,  which,  after  descending  for  one 
inch  or  an  inch  and  a  half,  unites  at  an  acute  angle  with  the 
duct  of  the  gall-bladder  in  the  common  bile-duct  —  the  ductus 
communis  eholedochus,  —  which   measures   about  two   inches  common 
and  a  half  in  length,  is  vertical,  and  continues  in  the  same  direc*  ^"<^- 
tion,  lying,  at  first,  in  the  small  omentum  in  front  of  the  vena 
ports^,  and  to  the  right  of  the  hepatic  artery ;  it  then  a'osses  be- 
hind the  first  portion  of  the  duodenum  with  the  gastro-duodenalis 
artery  of  the  hepatic,  but  to  the  right  side  of  this  vessel,  passes 
between  the  vertical  portion  and  the  pancreas,  nearer  the  pos- 
terior than  the  anterior  surface,  and  perforates,  obliquely,  the 
wall  of  the  intestine  about  the  middle  of  this  division.     Before 
opening  into  the  duodenum  it  is  joined  by  the  small  pancreatic 
duct,  or  the  two  may  open  separately.    To  see  the  duct  be^- 
tween  the  duodenum  and  the  pancreas,  the  intestine  must  be 
turned  forwards. 

The  pneumo'gctsiric  nerves  are  now  seen  terminating  in  the  Fneuni(H 
abdomen  on  the  stomach,  one  being  on  each  surface  of  it.    The  ?erve. 
Uft  enters  with  the  oesophagus,  and,  lying  on  the  front,  descends  Let 
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to  the  cardiac  extremiCy  ;  It  tbeo'dirides  into  many  branches. 
Some  of  these  continue  forwards  on  the  anterior  suHace  of  the 
cardiac  extremity  before  perforating  the  muscular  coat,  others 
lie  along  the  small  curvature  with  the  coronary  artery,  extend* 
ing  as  far  as  the  duodenum,  and  some  filaments  leave  this  cur* 
vature,  ascend  to  the  liver,  and  join  the  hepatic  plexus  of  the 
Kight.    gy  in  pathetic.     The  right  nerve,  situated  behind  the  cesophagus 
as  this  tube  enters  the  abdomen,  remains  still  posterior  to  it, 
and  on  the  back  of  the  stomach  divides  into  branches  to  be 
distributed  to  its  posterior  part,  and  some  join  also  the  solar 
plexus  of  the  sympathetic. 
Di^bcc-       The  dissection  necessary  for  the  semilunar  ganglion  and  solar 
plexus,  with  the  different  plexuses  of  nerves  that  are  continu- 
ous with  it,  is  rather  tedious,  and  will  require  some  care  and 
dexterity.     Let  the  air  escape  from  the  stomach  and  duodenum* 
divide  the  vena  portae,  gastro-duodenalis  artery,  and  common 
bile-duct,  behind  the  pylorus ;  and  turn  the  stomach,  duodenum, 
and  pancreas  over  to  the  left  side,  fasten  them  with  hooks,  and 
raise  up  well  the  liver ;  remove  some  cellular  membrane,  and 
the  vena  cava  is  exposed ;  next  divide  this  vein  above  where 
it  is  joined  by  the  renal,  and  draw  down  its  lower  end.  Beneath 
it  is  the  large  reddish-looking  semilunar  ganglion  of  the  right 
side,  enveloped  with  cellular  membrane ;  the  great  splanchnic 
nerve  is  seen  to  pass  between  the  fibres  of  the  crus  of  the 
diaphragm  to  end  in  this  body ;  and  deeper  than  it,  and  usually 
lying  in    the   same   interval  between  the  fibres,  is  the  small 
splanchnic,  which  sends  some  filaments  to  join  the  nerves  from 
the  ganglion,  but  the   greater  number  descend  to   the  renal 
plexus.     Filaments   of  nerves  are   directed  outwards   to  the 
kidney  along  its  artery,  and  to  tlie  supra-renal  capsule ;  but  by 
far  the  greatest  number  pass  inwards  over  the  crura  of  the  dia* 
phragni,  and  around  the  coeliac  axis  and  superior  mesenteric 
artery,  constituting  the  solar  plexus,  from  which  the  secondary 
plexuses  are  to  be  followed  on  the  arteries  of  the  cceiiac  axis,  on 
the  superior  mesenteric,  on  the  aorta,  and  on  the  diaphragmatic* 
The  branches  from  the  right  pneumo-gastric  nerve  are  to  be 
^ought  joining  the  plexus,  and  also  the  filaments  of  the  phrenic, 
which  join  above,  near  the  cava,  the  plexus  accompanying  the 
diaphragmatic  artery  ;  but  the  phrenic  will  be  better  seen  when 
the  liver  is  removed.     In  the  spaces  between  the  nerves  of  the 
solar  plexus  numerous  lymphatic  glands  and  ducts  will  be  found, 
and  the  whole  is  surrounded  by  a  dense  cellular  membrane 
.which  it  is  difficult  to  remove. 
K;  u)i>i-       The  semilunar  ganglia  of  the  sympathetic  are  two  in  number; 
one  for  the  right  and  one  for  the  left  side ;  they  are  the  largest 


'iotvo. 


.sas^jiiu-  ffanglia  of  thb  sympathetic  The  rig/iij  the  only  one  ex{K>sed, 
narGau-^g  of  au  oval  or  Very  irregular  shape,  but  smaller  below  than 
Right,    above,  and  frequently  separated  into   smaller  ganglia,   whidi 


msSBCTIQN   OF   THE   ABDOM£N(  533 

continue  the  lower  portion  in  frohl  of  the  a&rta,  to  join  tb« 
opposite  one.    It  is  situated  on  the  outer  part  of  the  crus  of 
the  diaphragm,  between  it  and  the  supra-renal  capsule,  opposite 
to  the  CGeliac  axis,  and  is  covered  by  the  vena  cava.     By  its 
upper  and  outer  part  it  is  joined  by  the  great  splanchnic  nerve* 
which  is  a  branch  of  the  thoracic  ganglia,  and  perforates  the 
crus  of  the  diaphragm  ;  from  the  outer  side  nerves  are  directed 
to  the  supra^-renal  capsule  and  renal  plexus,  and  from  the  inner 
and  lower  arise  the  numerous  branches  and  ganglia  of  the  solar 
plexus.     The  ieft  ganglion  is  placed  on   the  left  crus  of  the  Left. 
diaphragm,  and  internal  to  the  supra-renal  capsule,  is  usually 
smaller  than  the  right,  receives  in  the  same  manner  the  splanch-     • 
nic  nerve,  and  is  covered  by  the  pancreas. 

;  The  Moiar  plexus^  or  great  prevertebral  centre  of  tlie  sy mpa-  ^^•k 
thetic  system  in  the  abdonAen,  from  which  branches  proceed  to  ^^^ 
supply  the  viscera  in  the  portion  of  the  cavity  above  the  pelvis, 
consists  of  a  large  network  of  nerves  continued  from  one  semir 
lunar  ganglion  to  the  other,  and  of  numerous  small  ganglia  conr 
nected  together  by  filaments,  so  as  to  leave  spaces  or  areoke,  in 
irhich  are  placed  lymphatic  glands.  The  plexus  occupies  the 
middle  line  of  the  body  behind  the  stomach  and  small  omentum^ 
|D  front  of  the  pillars  of  the  diaphragm  and  of  the  aorta,  and  above 
the  pancreas.  It  is  joined  by  the  branches  from  the  semilunar 
ganglion  of  each  side,  by  those  firoro  the  small  splanchnic  nerve,  . 
and  some  filaments  from  the  pneumo-gastric  nerve  behind  the 
fitomach  also  join  it.  The  branches  given  off  from  the  plexus 
accompany  the  coeliac  axis,  an  offset  being  sent  to  each  artery 
from  it ;  as  well  as  the  diaphragmatic  artery,  the  renal  and  capsu« 
lar,  the  superior  mesenteric,  aorta,  spermatic,  and  inferior  me- 
senteric  arteries.  Around  these  the  nerves  still  form  plexuses^ 
similar  to  those  of  the  solar,  and  continue  with  the  vessels  to 
the  different  viscera :  those  with  th6  aorta,  superior  and  inferior 
mesenteric  arteries,  have  been  dissected. 

The  codiao  plexus,  a  prolongation  from  the  nerves  of  the  solar,  ceiuc 
closely  surrounds  the  snort  trunk  of  the  artery,  and  divides  into 
secondary  plexuses  to  accompany  its  branches.  The  coronary^ 
the  smallest,  runs  with  the  coronary  artery,  is  joined  by  fila* 
ments  firom  the  right  pneumo-gastric,  and  is  distributed  to  the 
surface  of  the  stomach  along  the  small  curvature.  The  splenic 
is  formed  of  very  small  filaments  which  closely  entwine  around 
the  artery,  and  from  it  filaments  or  plexuses  are  given  off  with 
the  branches  of  the  vessel  to  the  stomach  and  the  pancreas ;  it 
is  then  distributed  to  the  spleen  with  the  artery.  The  h^faHCf 
the  largest,  is  divided  into  an  anterior  and  a  posterior  portion ; 
the  anterior  encircles  the  hepatic  artery,  is  joined  by  some  fila- 
ments  from  the  pneumo-gastric  near  the  pyloric  end  of  the 
stomach,  sends  secondary  plexuses  to  the  branches  of  this 
artery,  vis.  with  those  to  the  stomach*  duodenum,  and  pancreaib 
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open  tlie  stduiach,  and  the  appearance  of  the  mucous  membrane, 
when  not  stretched  out,  is  seen ;  it  is  covered  bj  small  folds  or 
rugae,  which  allow  of  its  enlargement  in  distention  of  this  organ. 
It  is  soft  to  the  fee),  and  in  the  natural  and  healthy  condition 
is  of  a  pale  red  or  rose  colour.     This  lining  of  the  stomach  is 
covered  by  the  epithelium  prolonged  from  the  cesophagusy  and 
its  surface,  when  examined  by  means  of  a  leni,  is  found  to 
present   small   hexagonal   depressions   or  cells,   and   into   the 
bottom  of  these,  small  vertical  tubes,  situate  between  the  mu- 
cous and  cellular  layer,  are  seen  to  open  * ;  the  margins  of  tlie 
cells  are  raised  in  parts,  particularly  near  the  pylorus.     Some 
small  mucous  follicles  of  a  roundish  shape  are  scattered  OTer  the 
Arteries,  membrane.     The  branches  of  the  arteries  perforate  the  mus* 
cular  layer,  and,  supplying  it,  ramify  in  the  submucous  cellular 
tissue,  and  are  finally  distributed  to  the  mucous  membrane. 
Veins.     The  oeifw  have  the  same  distribution,  beginning  in  the  tissues 
Nerves,  in  whicli  the  arteries  end.     The  nerves  from  the  pneumo<^astric 
can  be  followed  to  the  muscular  coat,  and   those  from   the 
sympathetic,  on  the  arteries,  also  to  the  mucou& 
struc-         The  duodenum  or  upper   portion  of  the  small  intestine  is 
iJj^^QuQ.  larger  in  size  than  the  jejunum  or  ilium,  and  has  also  thicker 
denum.   costs,  which  are  similar  in  number  to  those  of  the  stomacht 
and  may  be  dissected  in  the  same  way,  by  distending  it.     The 
perito.    serous  or  perUofueal,  is  only  partial,  the  first  portion  of  the 
uKaL      duodenum  being  covered  as  the  stomach  and  remaining'  part  of 
the  small  intestine,  but  the  two  others  are  destitute  of  a  tube 
of  the  membrane,  and  are  only  in  contact  with  it  in  front*     The 
Muscu.  muscular  coat^  thinner  than  in  the  stomach,  consists  of  only  two 
lar  Coat.  pJanes  of  fibres  ;  a  superficial,  with  fibres  longitudinal  in  direction 
and  difficult  to  see,  since  they  are  very  thin ;  and  a  deep,  with 
stronger  circular  fibres,  which  extend  round  the  tube  of  the  in- 
Fibrous,  testine.  If  the  muscular  coat  be  divided,  ihejibrous  will  be  seen 

between  it  and  the  mucous. 
Diuec.       Invert  the  intestine  and  distend   it   with  air,  but  not  too 
^°"'      forcibly,  or  the  cellular  membrane  between  the  coats  and  be- 
neath the  mucous  membrane  will  be  distended,  and  destroy  the 
appearance  of  the  valvulae  conniventes,  or  folds  on  the  inner 
surface  of  the  mucous  lining. 
Mucooa      '^c  mucous  coot^  attached  by  one  surface  to  the  fibrousp  by  a 
^^^^'     layer  of  cellular  tissue,  free  by  the  other  in  the  interior  of  the 
intestine,  is  covered  by  a  mucous  secretion,  and  is  roarised  bj 
vaivui«  numerous  prominent  folds  of  the  membrane,  the  wshndet  coms^ 
^t^    ventesy  which  project  into  the  interior  of  die  canal  amongst  the 
alimentary  mass,  serving  to  retard  its  progress,  and  lo  present 
a  greater  surface  for  the  absorption  of  the  alimentary  naatter. 

*  For  a  description  of  tbcw,  fcAr  to  Dr.  Sprott  Boyd's  iiuiiigonil  E^tm^f 
M  tkt  StnttSmn  if  tkt  MMoamM  Membrmt*  «f  tkt  Stomaek,    Edinb.  ISSfiL 
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These  commence   in  the  duodeouciiy  about  two  inches  from    - 
ihe  pylorus^  increase  in  number  about  its  raiddlet  and  are  pro^ 
longed  into  the  jejunum ;  they  do  not  extend  round  the  intes- 
tine forming  perfect  circles,  but  about  two  tlurds  of  the  circum- 
ference of  the  tube,  and  they  then  bifurcate  or  are  inflected 
to  either  side  from  the  line  of  the  circle ;  the  centre  of  each  is  the 
deepest,  and  is  near  a  quarter  of  an  inch.     Each  fold  is  a  pro- 
jection of  the  mucous  membrane,  containing  within  it  cellular 
membrane,  with  the  submucous  layer  of  vessels  and  nervesy 
9nd  the  fibrous  coat  is  thickened  opposite  to  it.    Opening  into  Apcr. 
the  lower  angle  of  the  duodenum,  on  its  inner  side,  is  the  aper-  th^Biie. 
ture  of  the  pancreatic  and  common  bile-ducts,  in  a  small  papilla*  ^^^'  • 
but  they  may  have  separate  orifices.    When  a  blow-pipe  or 
probe  is  passed  into  both  ducts,  the  common  is  found  to  perfo- 
rate the  coats  obliquely,  lying  for  rather  more  than  half  an  inch 
in  them,  and  it  is  accompanied  by  the  duct  of  the  pancreas, 
which  joins  with  it  before  it  perforates  the  lining  coat.     There 
inay  be  a  second  pancreatic  duct  opening  separately.     If  a  por- 
tion of  the  mucous  membrane  from  the  lower  part  of  the  intes- 
tine be  gently  washed,  to  remove  the  mucus  from  the  surfaces 
|ind  then   examined  with  a  microscope,  it  will  be  seen  to  be 
covered  with  numerous  conical  or  cylindrical-shaped  processesj 
which  give  to  the  surface  the  appearance  of  velvet ;  these  are 
the  intestinal  vilii^  which  occupy  the  inner  surface  of  the  small  ^'"'' 
intestine;  their  length  is  from  one  fourth  of  a  line  to  a  line,  and 
ID  their  interior  is  found  a  plexus  of  bloodvessels,  and  lacteal 
vessels*    Covering  the  whole  surface  of  the  nierobrane  between 
the  villi  are  numerous  small  apertures,  by  which  the  foUieles  rf^^^^^ 
JAdterhuhn  open  into  the  intestine ;  these  foramina  are  in  some  ber. 
parts  so  numerous  that  the  membrane  resembles  a  sieve.     Re-  ^^^'^' 
invert  the  intestine,  distend  it,  and  seek  the  glands  cf  Brumner  ^  q*^. 
near  the  pyloric  end,  by  removing  the  peritoneal,  muscular,  and  ner. 
fibrous  coats ;  they  are  small  conglomerate  glands,  situate  in 
the  cellular  structure  beneath   the    mucous  membrane,  are 
visible  witliout  a  lens,  are  found  in  greatest  quantity  in  the 
upper  part  of  the  duodenum,  and  cease  in  the  commencement 
of  the  jejunum. 

.    The  remaining  part  of  the  small  intestine  or  the  j^unum  and  The  Je- 
t/iMtn,  about  twenty  feet  in  length,  has  no  perceptible  line  toj^d"™ 
ipark  the  termination  of  the  one,  or  the  commencement  of  the  ^"°** 
other ;  but  the  two  upper  fifths  are  assigned  to  the  jejunum, 
aod  the  three  lower  to  the  ilium ;  the  former  has  thicker  coats 
fhan  the  latter,  because  of  its  greater  number  of  valvules  conni- 
Tentes,  and  it  is  also  of  larger  size. 

Take  a  portion  of  the  upper  part  of  the  jejunum,  a  piece  of  ^^^^«o 
^he  ilium  near  the  termination,  and  another  from  the  centre  of 
tlie  small  intestine ;  let  each  be  about  four  inches  in  length,  and 
distend  it  with  air,  to  dissect  the  coats,  as  in  the  stomach. 
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The  peritomsal  covering  is  complete  except  on  the  side  next 
the  attachment  by  the  mesentery,  and  here  the  vessels  and 
nerves  enter.     It  is  very  closely  united  to  the  muscular^  so  that 
in  taking  it  away  in  a  small  space  the  longitudinal  fibres  be- 
neath are  usually  removed  with  it.    The  museuiar  eoal^  seen 
when  the  peritonaeal  is  removed,  has  a  longitudinal  and  circular 
layer  of  fibres,  which  completely  surround  the  intestinal  tube, 
the  circular  being  the  strongest.   Dissect  oiF  this  coat  in  a  small 
extent,   to   see   the  fibrousy  which   is   similar  to   that  of  the' 
duodenum  and  stomach ;  a  cellular  layer  is  also  found  on  each 
side  of  this  partition  ;  open  the  three  portions  of  intestine  and 
wash   them    out.    The  mucous  coai  in  the  portion    of   thcf 
jejunum  is  very  similar  to  that  in  the  duodenum,  since  th^ 
valvulae  conniventes  are  present  in  it,  but  in  the  ilium  they 
have  altogether  disappeared.    When  a  piece  of  the  mucous 
membrane  is  examined  under  the  microscope,  the  villi  and  fol- 
licles of  Lieberkuehn  are  seen  as  in  the  duodenum ;  and  in  it  will 
be  seen  at  intervals  the  glanduluB  agminaUB  or  glands  of  Pe^fer^ 
which  are  oval  patches  situate  on  the  side  of  the  intestine  op« 
posite  to  the  attachment  of  the  mesentery,  and  in  a  healthy  in- 
testine they  appear  as  white  spots  about  a  line  in  diameter, 
generally  free  from  villi,  and  slightly  raised  in  the  centre,  but 
without  any  aperture,    according  to  Boehm,    by  which    thcS 
tphitish  mucus  that  they  contain  can  escape.     Several  of  th^ 
Spots  are  contained  in  one  patch,  and  each  is  surrounded  by  si 
number  of  openings  resembling  Lieberkuehn*s  follicles,  but  they 
Are  not  so  circular.     In  the  intervals  of  the  membrane  between* 
the  white  spots,  are  seen  the  villi,  rather  larger  than   in  the* 
other  parts  of  the  intestine,  and  also  the  follicles  of  Lieberkuehn* 
In  fever,  these  glands  ulcerate,  and  leave  cavities  in  the  positioif 
of  the  white  spots.     Near  the  termination  of  the  ilium,  and  in 
the  lower  part  of  the  small  intestine,  are  the  single  scattered 
glanduke  solitaria,  which  Boehm  states  to  be  of  the  same  nature 
as  the  white  spots  in  the  glands  of  Peyer ;  they  are  surrounded 
like  them  by  a  circle  of  apertures,  are  covered  with  villi,  have 
no  aperture,  but  contain  a  whitish  mucus.     The  vess^  and 
nerv€s  in  the  small  intestine  perforate  the  muscular  layer,  sup-f 
plying  it,  and  then  the  fibrous,  to  be  distributed  to  the  mucous 
coat,  as  in  the  stomach.     The  lacteals  and  lymphatics,  com- 
mencing in   the  mucous  membrane  and  its  villi,  run  to  th0 
lymphatic  glands  between  the  layers  of  the  mesentery* 

Turn  inside  out  a  piece  of  the  small  intestine,  after  having 
cut  through,  here  and  there,  the  peritonaeal  and  muscular  coatsy 
and  inflate  it  forcibly ;  by  this  means  the  air  distends  the  cellulaf^ 
membrane  in  the  wall  of  tlie  intestine,  and  by  cutting  it  when 
dry,  its  disposition  will  be  seen.  If  the  intestine  is  half  putrid, 
this  will  fail,  because  the  air  escapes. 

The  large  mteftfiiM,  about  five  feet  long,  or  one  fourth,  of  th^ 
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intestinal  tube,  is  larger  at  Its  commencement  in  the  coecum  and^°y^' 
ascending  colon,  than  either  the  descending  colon  or  sigmoid 
flexure,  which  are  often  reduced  to  the  size  of  the  small  in- 
testine. Of  greater  capacity  than  the  jejunum  or  ilium,  it  differs 
also  in  being  sacculated,  and  having  three  longitudinal  muscular 
bands  extending  along  it ;  and  in  having  small  processes  of  perU 
toneeum  —  the  appmidices  epiploiU<B — containing  fat,  attached  to 
it,  but  chiefly  to  the  transverse  colon.  The  coats,  too,  of  this 
intestine  are  thinner  than  in.  the  duodenum  or  jejunum,  and  are 
also  of  a  lighter  colour.  In  the  rectum,  the  large  intestine 
again  dilates,  and  the  longitudinal  bands  are  lost  by  their 
diffusion  over  the  surface. 

Take  the  coecum  with  a  part  of  the  ilium  entering  it,  another  ninec 
portion  from  the  centre  of  the  large  intestine,  and  a  third  from  ^  ^"* 
near  the  sigmoid  flexure  of  the  colon ;  distend  them  with  air^ 
and  clean   the  cellular  membrane  from  Uie  coecum  without 
removing  the  bands  from  its  surface. 

The  ccBcwn,  the  largest  portion  of  the  intestinal  tube,  is  some<^  cceeum, 
what  of  a  conical  shape,  the  widest  part  being  above,  continuous 
with  the  colon,— <i>  its  extent  being  limited  by  the  entrance  of  the 
small  intestine,  and  the  narrowest  below,  to  which  is  fixed  the 
vermiform  process.     It  is  sacculated  by  means  of  three  longt-* 
tudinal  bands,  which  begin  in  the  appendix,  pass  upwards  over  it, 
diverging  from  each  other^  so  as  to  give  rise  to  three  large 
sacculi  or  protuberances,  an  anterior^  and  two  posterior**-a  right 
and  left :  small  processes  of  peritonaeum  containing  fat  are  also 
attached  to  iu    By  the  inner  or  left  side,  it  is  joined  by  the  small 
intestine,  about  three  fingers'  breadth  from  its  lower  part ;  and 
below  this,  and  rather  posterior  to  it,  is  the  appendix  vermiformi8f  Appen- 
a  small  coecal  tube  about  the  size  of  a  goose  quill,  and  measuring  mrfor?^* 
generally  about  three  inches  in  length ;  it  is  connected  to  the  "^^* 
under  and  inner  part  of  the  ccecum  by  a  process  of  peritonaeum^ 
but  its  position  and  length  vary  much. 

In  the  portion  of  the  intestine  taken  from  the  centre  of  thecoioa. 
colon,  the  same  longitudinal  bands  and  sacculated  appearance 
are  seen,  with  the  appendices  epiploicae  which  are  longer,  but 
the  calibre  of  the  intestine  is  diminished;  and  in  that  from  the 
sigmoid  flexure  the  sacculated  appearance  is  less  marked ;  the 
longitudinal  bands  are  sometimes  only  two  instead  of  three,  or 
they  may  be  disappearing.  The  diameter  of  this  part  of  thd 
canal  is  often  very  much  smaller.  The  coats  of  the  large,,  are 
the  same  in  number  and  structure  as  those  in  the  small  intestine^ 

The  perifymaal  coat  gives,  generally,  only  a  partial  covering  to  struc- 
the  front  of  the  coecum,  but  it  surrounds  the  lower  part  aiidp^"^^ 
fixes  the  appendix  vermiformis  to  it  by  a  kind  of  mesentery ;  aCnsai 
other  times  it  extends  behind  the  coecum,  covering  its  posterioK^^*'* 
surface,  and  forms  a  suspensory  fold  which  fixes  it  to  the  right 
iliac  fossa-    On  the  transverse  colon  it  closely  adheres  to  the  ^ 
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upper  and  lower  sarfaces  of  the  infestiney  and  leares  a  space 
boili  at  the  anterior  and  posterior  borders,  to  which  the  great 
omentum  and  transverse  meso-colon  are  attached.  On  the 
portion  of  the  sigmoid  flexure  it  is  the  posterior  surface,  as 
before  seen,  which  is  uncovered ;  so  that  ail  the  colon,  except 
the  transverse  part,  is  much  less  surrounded  by  the  peritonaeum 
than  the  small  intestine ;  and  the  surface  of  either  the  ascend- 
ing or  the  descending  colon  may  be  reached  by  an  incision 
through  the  posterior  wall  of  the  abdomen,  without  injuring  the 

Mufcu-  serous  membrane  which  partially  invests  it.  The  muieular  coat 
'  consists  of  longitudinal  and  circular  fibres :  the  longitudinal, 
the  most  marked,  are  collected  into  three  bands  which  extend 
along  the  intestine  at  differ^it  parts  of  its  circumference,  and 
these,  being  shorter  than  the  tube,  produce,  by  their  attachment 
to  it,  the  sacculated  or  folded  form.  If  the  peritonaeum  be  care- 
£uJly  raised  from  the  bands,  the  fibres  will  be  seen  ;  they  com- 
mence in  the  longitudinal  muscular  coat  of  the  appendix  vermis 
fbrmis,  and  then  diverig;e  from  each  other,  ascending  over  the 
ccecum  ;  the  anterior,  or  right  band,  is  larger  than  the  others, 
and  the  posterior  sometimes  unite  together  on  the  descending 
eolon  ;  an  the  rectum  they  are  again  scattered  Of er  the  whole 
surface.  When  these  bands  are  divided, .  the  poudies  are 
destroyed,  and  the  intestine  is  much  lengthened^  The  circular 
fibres  surround  the  tube  of  the  colon  in  the  same  manner  as  in 

Cm?"*  the  small  intestine.  The^fibrous  coat  is  exposed  by  taking  away 
^e  peritonaeal  and  muscular  coats  from  a  portion  distended  with 
air ;  it  is  the  same  in  the  large  as  in  the  small  intestine,  and  a 
layer  of  cellular  membrane  is  placed  on  each  side  of  it.     The 

q^*^"'  OTMOMtf  eoai  is  to  be  examined  by  opening  the  laree  intestine, 
but  the  ocecom  should  be  hung  up  to  dry,  in  order  that  the 
form  of  the  ilio-ccecal  valve  may  be  more  readily  observed ;  but 
Xfi  examine  its  structure,  the  dissection  must  be  made,  at  another 
time,  on  it  in  a  recent  state.  When  the  mucous  membrane  is 
placed  under  a  microscope,  it  is  perceived  to  be  covered  by 

o^buUr  imoi^fom  small  apertures,  the  mouths  of  the  nrnpU  hdmiarfii^ 

^^^^^  lkc£»,  which  are  placed  in  the  mucous  membrane  of  the  lai^ 
intestine,  firom  the  ilio-^coecal  valve,  at  which  the  villi  of  the  small 
intestine  terminate ;  and  by  a  vertical  section  of  it  these  mav 

soUurj.  1^  g^^Q  ^^  extend  below  its  surfiice.  Some  lar^r  wiiiaryfoL 
heles  of  a  conical  shape,  the  base  of  the  cone  being  downwaurds, 
are  also  found  in  it,  but  chiefly  in  that  lining  the  coecum  and 

aikC^^'  appendix  vermiformis.     The   vesieby    nervety    and  lymphatics 

NervM.  have  the  same  distribution  in  the  large  as  in  the  small  intes- 
tine. 

When  the  distended  coecum  is  dry,  make  an  opening  into  its 

Interior  lower  ptft,  cttt  a  piece  out  of  the  flium  close  to  its  junction  with 

ciwum^  it,  and  take  away  the  portion  included  in  the  ligature.  On  lock- 
ing into  it,  smaij  prominent  folds  corresponding  to  the  depres* 
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etons  between  the  saccoli  on  the  otiter 'surface  are  seen  to  extend 
into  it ;  one  of  these,  much  larger  than  the  rest,  projects  on  the 
inner  side  for  the  extent  of  half  an  inch  or  more,  and  imme^ 
diately  above  the  junction  of  the  small  with  the  large  intestine 
but  it  gradually  subsides  as  it  is  continued  to  tlie  outer  and 
posterior  part  of  the  lube>  and  its  extremities  end  on  different 
parts  o£  the  wall.     This  fold  serves  to  separate  the  cavity  of 
the   coecuih   from    that  of   the  colon,   and   by   dividing   the 
muscular  band  which  crosses  it»  it  may  be  seen  to  be  only  a 
folding  inwards  of  the  coats,  between  the  layers  of  which  art 
contained  vessels ;  it  assists,  also,  in  forming  one  side  of  the 
aperture  of  termination  of  the   ilium.     Perforating  the  inner 
%ide  of  the  CGecum,  below  the  fold  which  marks  its  separation 
from  the  colon,  is  the  small  intestine,  which  becomes  elongated 
from  before  backwards  as  it  is  passing  through  the  coats,  one 
half  of  its  drcumference  being  applied  to  the  projection,  before 
described,  in  the  interior,  and  the  other,  united  to  the  wall, 
protrudes  into  the  cavity,  and  ends  by  a  free  margin  at  a  short 
distance  from  the  former,  constituting  the  opposite  side  of  the 
Aperture  between  the  two.     Before  the  ilium  enters  the  c^fecuni 
it  is  closely  united  to  its  inner  side  by  peritonaeum  and  cellular 
membrane ;  but,  if  these  be  carefully  separated  in  a  recent  and 
distended  specimen,  the  passage  through  the  coats  is  seen  to  b^ 
almost  direct :  this  may  be  done,  too,  in  the  dried  preparation^ 
.when  it  will  be  apparent  that  the  lower  or  semilunar  border  of 
the  opening  consists  of  the  coats  of  both  the  large  and  small 
intestine  applied  to  each  other.     The  aperture  of  communica* 
tion  in  a  dried  preparation  is  semilunar  in  shape,  with  the  angles 
directed  forwards  and  backwards,  the  upper  boundary  being 
straight  and  formed  by  the  vertical  fold  of  the  interior,  the 
lower,  semilunar,  constituted  by  the  coats  of  botli  the  caecum 
«nd  small  intestine,  and  its  size  varies  with  the  state  of  distenf 
sion  of  the  coecum ;  but,  as  its  margins  are  directed  obliquely 
inwards  towards  each  other,  and  the  extremities  arc  connected 
4o  the  vertical  fold  between  the  ccecum  and  colon,  it  has  been 
described  as  being  situated  in  the  folds  of  a  valve  ^— the  tlio^iuo- 
coBcal  —  which  consists  of  a  vertical  or  iHo-^solic  portion  that  y^. 
extends  more  or  less  round  the  interior  of  tlie  ccecum,  the  ex^ 
iremities  of  it  being  called  the  frana;  and  of  a  horizontal  of 
ilio'ccecal  part,  which  is  concave  below,  and  convex  above :  th« 
former  acting  as  a  valve  between  the  colon  and  ilium,  and  the 
latter  between  the  caecum  and  ilium.     The  opening  of  the  ver* 
miform  appendix  is  below  and  rather  behind  that  for  the  ilium) 
a  small  fold  of  the  mucous  membrane  partly  closing  the  aper*^ 
ture  and  acting  as  a  valve ;  the  appendix  itself  may  be  opened 
if  distended :  it  is  a  hollow  tube  closed  below,  whose  use  is 
unknown,  and  in  which,  in  the  recen  tstate,  is  contained  a  thick 
'mucus.  ' 


JA  the  «li&phi«gni/tn>fh>vt'  o£  whioh  ft»iftf)hced  ^'4virtr>lBjMivli 

'  also  foMod  in  it,  and  diey  are  coMiniioua  with  tfaepaitevn 

onfthe  ttf>per  and  under  durfacea.    It  »  not  coittiected.-to 

posterior  margin  of  the  left  Idbe*  but  to  the  upper  sarikce 

lUgM     tevior  to  it.     The  tiffhi  iiUeral  or  tnatkgfuiar  iisfommi,  fiwmed 

Lauirai.  g|^^  ^^  ^j^g  ]^  ^  ^^q  lay crs  of  peritonseum,  is -not  soreafli^ 

seen,  because  it  lies  deeply  in  the  right  hypechondb'iao  rtgiaa, 
.    and  to  obtain  a  view  of  it  the  liver  luuat  oe  brought  fbrvramb. 
it  is  fixed  to  the  posterior  border  of  the  fight  iobe,  and-  tkm 
layers  thai;  enter  into  it  are  not-  so  dose  together  as  in  ike  Imtt; 
it  lies  in  front  of  the  vena  cava  which  is  passing  througb  the 
coro-     diaphragm,  and  also  above  the  right  kidney.    The  camntufy  Ug^* 
^^'     tnent  is  situated  at  the  junetion  of  the  right  and  left  lateral  with 
the  suspensory  ;  the  posterior  portion  of  the  peritoassum  -IbnB- 
ing  it  19  flat,  and  the  anterior  oblique,  so  that  a  tnaagular  space 
is  enclosed  between  them^  in  wliich  the  liver  is  unooverea  by 
peritonssum ;  and  between  die  layers  of  the  other  diffeeent  liga- 
ments it  as  also  uncovered. 
BUnc       TUe  relations  having  been  observed,  remove  the  liver  funm 
tion.      ^^Q  subject  by  cutting  across  the  ligaments  oae  after,  the  <otbcr$ 
divide  the  he}>atic  artery,  and  the  veaa  cava  which  will  be 
found  lying  beneath  the  posterior  border,  and  rather  te  the 
right  of  the  middle  line ;  the  vein  is  to  be  cut  through  both 
where  it  is  perforating  the  diaphFagro,  and  at  its  contact  with 
the  liver i     Place  the  liver  on  a  table  witli  the^uiader  surfiioe 
upper^uost,  and  remove  the  cellular  membrane  irom  the  vessels 
and  duct  at  the  under  part- of  the*  right  Jobe,  or  the  traasverse 
fissure  ;  the  duct  and  vena  portse  may  be  distended  with  air; 
clean  the  gall-bladder  and  its  duct  afler  they  are  inflated,  and 
follow  backwards  to  the  vena  cava  the  remains  of  the  wnbiiical 
vein,  which  lies  in  the  longitudinal  fissure. 
The  The  liver,  a  glandular  organ  for  the  secretion  of  the  bile,  is 

^^^"'    the  largest  viscus  in  tlie  cavity  of  the  abdomen,  but  the  relative 
Form,    size  is  Smaller  in  the  adult  than  in  the  fuHus.     It  is  of  an  irre- 
gular form,  the  transverse  measurement  being  greater  than  the 
antero-posterior,  and  it  is  divided  into  two  unequal  ld>e8  by  the 
falciform  process  above,  and  the  longitudinal  fissure   below; 
the  right  side  and  posterior  border  are  thicker  than  the  other 
Border?,  parts  of  the  liver.    The  posterior  border^  thick,  particularly  oa 
Postc.    the  right  side,  is  marked  by  a  notch  which  divides  it  into  a 
right  and  left  portion,  contains  the  vena  cava,  and  corresponds 
to  the  spine  and  pillars  of  the  diaphragm ;  to  the  portion  to 
tlie  right  of  the  excavation  is  attached  the  right  lateral,  and  to 
Anhs     that  on  the  left,  the  left  lateral  ligament.     The  anterior  border, 
thin  and  convex,  is  on  a  level  with  the  margin  of  the  ribs  near 
their  attachment  to  the  sternum,  and  presents  two  notches  or 
hollowed  out  portions,  one  for  the  umbilical  vein,  and  the  other 
sarfaccs.  to  the  right  of  this  ,is  opposite  the  galUbladder.     The  vpper 
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swrface^  conFex,  is  divided  into  two  by  the  falciform  Hgamenty 
the   right  portion  being  the  larger ;  the  lower^  presenting  an  ^^^^' 
irregular  surface,  is  also  divided  by  the  umbilical  fissure  into  a 
right  and  left  lobe,  the  former  being  again  subdivided  into  the 
square  lobe,  the  Spigelian  lobe,  and  the  lobulus  caudatus.     The  ^«o*>c'< 
i^  hbef  or   division  of  the  liver,   smaller  than   the  right,  is^^'*'^ 
separated  from  it  by  the  fissure  for  the  umbilical  vein,  and  is 
rather  concave  on  the  under  surface ;  the  right  is  much  thicker  R^s^^ 
than  the  lef^,  and  in  it  the  greater  part  of  the  substance  of 
the  liver  is  found ;  to  it  is  attached  the  gall-bladder^  and  the 
other  lobes  of  the  liver  are  projections  on   its  under  surface. 
The  lobulus  quadratug  or  anonymtis^  a  small  oblong-shaped  por-  square. 
tion,  is  placed  between  the  gall-bladder  and  the  umbilical  fissure, 
and  in  front  of  another, — the  transverse, — which  extends  into  the 
right  lobe  from  the  umbilical,  and  receives  the  vessels ;  it  reaches 
forwards  to  the  free  margin  of  the  liver.    The  lobulus  Spigelii  or  spige. 
middle  lobe  is  situated  behind  the  transverse  fissure  and  small  ^*^' 
omentum,  and  between  the  umbilical  or  longitudinal  fissure  on 
the  left,  and  that  for  the  vena  cava  on  the  right:  two  nar- 
rowed portions  are  prolonged  from  it,  one  backwards  towards 
the  posterior  border,  between  the  longitudinal  fissure  and  that 
for  the  vena  cava,  and  the  other  horizontally  to  the  right  be* 
hind  the  transverse :  this  last  has  been  called  lobulus  caudatus  ;  cauiu. 
it  extends  to  the  rif^ht  as  far  as  the  fissure,  and  then  subsides  in  '"'* 
the  substance  of  the  right  lobe.     The  grooves  on  the  under 
surface  for  the  vessels  are  named  fissures.     The  ^S^wiinal^^^^ 
or  horizontal  passes  from   the  anterior  thin,  to   the  posterior  diiuo. 
thick  margin  of  the  liver  between  the  right  and  left  lobes ;  the 
anterior  part,  or  that  in  front  of  the  transverse  fissure,  lodges  the 
obliterated  remains  of  the  umbilical  vein,  which  is  often  covered 
by  a  process  of  the  liver  —  pons  hepatis  —  extended  over  it :  it 
b  deeper  than  the  posterior,  and  is  called  the  fissure  for  the 
umbilical  vein ;  and  the  posterior  portion,  situate  between  the 
left  and   the   Spigelian  lobe,  contains  the   obliterated   ductus 
venosus  of  the  fcetus,  or  the  continuation  of  the  umbilical  vein, 
and  is  named  fissure  for  the  ductus  venosus.     The  transverse  TVAni- 
Jissure  extends  horizontally  to  the  right  from  the  longitudinal,  ^'^'**' 
and  has  in  front  of  it  the  lobulus  quadratus,  and  behind  the 
lobulus  Spigelii  and  the  caudatus  ;  it  is  placed  rather  nearer 
the  posterior  than  the  anterior  border ;  the  small  omentum  is 
attached  to  this  part  of  the  liver,  and  in  it  arc  found  the  vena 
portae,  hepatic  artery,  nerves,  and  lymphatics,  with  the  biliary 
duct.     The  fissure  for  the  %ena  cava  is  to  the  right  of  the  FiMure 
lobulus  Spigelii,  or  between  it  and  the  right  lobe,  and  the  liver  ven.^ 
often  forms  another  arch   or   bridge  over  this  vessel.      Tliecava. 
depression  for  the  gall-bladder  is  on  the  right  lobe,  and  to  theFoucfor 
right  of  the  lobulus  quadratus.     There  are  two  superficial  de-  wSiS}!" 
pressions  on  the  under  part  of  the  right  lobe,  one  anteriorly 
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Colon,  for  the  upper  angle  of  the  ascending  coloo,  and  a  larger  one 
Sd S^  behind  for  the  right  kidney.  The  left  lobe  is  also  scMMUmai 
mach.     flattened  in  a  spot  corresponding  to  the  stonoach,  with  which 

it  is  in  contact.  .       ,.-  v    li     j 

veweii.      The  umbilical  vein,  open  in  uterine  life  to  convey  the  blood 
Umwii-  fpon,  th^  placenta  to  the  foetus,  but  now,  for  the  most  part,  an 
"*^''*"' impervious  cord,  extends  upwards  and  to  the  right  from  the 
umbilicus  to  the  under  surface  of  the  liver ;  and,  lymg  in  the 
longitudinal  fissure,  it  gives  branches  to  tlie  left  lobe,  and  divKles, 
opposite  the  transverse,  into  a  ri^ht  branch  to  join  directly  the 
right  portion  of  the  vena  portse,  and  iuto  one,  the  ductus  venosua, 
which  continues  it  backwards  to  the  vena  cava.     The  blood, 
conveyed  in  it  at  this  time,  circulated  in  the  left  lobe  by  iu  own 
branches;  in  the  right,  by  means  of  the  divisions  of  the  vena 
portse,  which  are  continuous  with  it,  and  the  remainder  of  the 
blood  was  carried  on  to  the  cava ;  but  after  birth  the  vein  is 
closed  as  far  as  to  the  transverse  fissure,  forming  the  round 
ligament;   it  is  also  impervious  behind  this,  constituting   the 
obliterated  ductus  venosus,  which  is  sometimes  open,  but  the 
branches  to  the  right  and  left  lobes,  opposite  the  fissure,  remam 
unclosed,  and  serve  afterwards  as  the  channel  for  the  portal  or- 
culation  to  the  left  lobe.     In  the  transverse  fissure,  tlie  hepatic 
.     duct  is  the  most  anterior,  the  artery  next,  and  the  vena  port« 
Hepatic  ^ogt  postenor  of  the  vessels.     The  hepatic  duets  are  two  m 
"""''••    number,  one  for  the  right,  and  one  for  the  left  lobe  of  the  liver ; 
thev  are  short,  and  soon  unite  in  the  common  bile-duct  which, 
about  one  inch  and  a  half  long,  is  joined  by  the  cystic  to  give 
Hepatic  yjge  as  before  seen,  to  the  ductus  communis  choledochus.     The 
''''"^'  hetMtic  artery  is  small  for  the  size  of  the  liver,  and  supplies  the 
structure  of  the  gland.    It  is  a  branch  of  the  cceliac  axis  of  Uie 
aorta,  and,  near  the  transverse  fissure,  divides  m to  a  right  and  a 
left  branch  ;  the  left  enters  the  substance  of  the  organ  at  the 
left  part  of  the  transverse  fissure,  and  the  right,  after  givmg  the 
cvstlc  branch  to  the  gall-bladder,  sinks  into  the  right  extremity 
of  the  fissure :  the  distribution  of  these  vessels  m  the  interior  of 
the  liver,  surrounded  by  the  capsule  of  Glisson,  and  accompanied 
hv  the  branches  of  the  vena  portse,  hepatic  duct,  and  nerves 
and  lymphatics,  will  be  followed  when  dissecting  its  structure. 
Vena     The  vcrM  porUB,  the  most  posterior  of  the  vessels,  divides  mte 
^'^'    a  branch  to  the  right  lobe,  which  enters  at  the  extremity  of  the 
transverse  fissure,  and  one  to  the  left,  which  is  much  the  longes^ 
since  it  is  united  to  the  branches  of  the  umbdical  vein  wbidi 
remain  open  after  the  obliteration  of  its  trunk  jand  the  third 
branch  is  a  smaller  one  to  the  lobulus  Spigeliu    The  commence- 
ment of  this  vessel  has  been  seen,  and  it  conveys  blood  frcw 
the  chylo-poietic  viscera  to  the  liver,  for  the  secretion  of  the 

struc-        t'iic  liver  is  invested  by  a  senms  membrane  which  covei^  it 
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eif cept  in  the  kfterlrals  of  the  HgamentB,  ta  the  trangverse  and  s?roui 
longitudinal  Basures  occupied  -by  the  vessels,  and  in  tlie  parts  ^^ 
en  which  the  gall-bladder  and  vena  cava  rest.     The  other  enve-  Fibroiu 
lope  is  a  thin  fibrous  membrcme  which  is  closely  united  to  the  ^^^ 
peritomettm,  and  sends  processes  inwards  from  its  under  surface^ 
which  separate  the  ultimate  particles  or  the  lobules  from  each. 
other.     At  the  transverse  fissure  in  the  right  lobe  it  sends  a 
prolongation  or  sheath  into  the  interior,  with  the  vena  portss, 
the  hepatic  artery,  ducts,  nerves,  and  lymphatics ;  and  this,  with 
the  cellular  membrane  that  surrounds  the  vessels,  constitutes 
the  capsule  of  Glisson,  which  accompanies  the  branches  of  the 
vessels  that  enter  by  the  transverse  fissure,  even  to  the  lobules.* 
The  colour  of  the  liver  is  of  a  reddish  brown,  and  it  is  very 
brittle  under  the  finger.     Follow  into  its  substance  the  vessels  Vnieis. 
that  are  found  in  the  transverse  fissure:  their  branches  run 
transversely,  or  from  side  to  side,  and  if  they  are  cut  across 
they  do  not  remain  open,  because  the  sheath  that  accompanies 
them  allows  of  their  retraction ;  but  another  system  of  vessels, 
the  vense  cavse  hepaticse,  which  run  from  before  backwards  to 
join  the  vena  cava,  remain  open  when  cut  across,  inasmuch  as 
they  are  destitute  of  a  sheath,  and  therefore  the  sides  are  kept 
apart  by  the  numerous  small  branches  that  enter  them.    When 
tbe  hipiaHc  arUry  is  traced  into  the  liver^  it  is  found  that  its  Hcintic 
branches  run  with  the  other  vessels  and  nerves  that  enter  the  ^^^^' 
transverse  fissure,  being  enclosed  with  them  in  the  capsule  of 
Glisson ;  that  its  small  branches,  named  vaginaL  anastomose  with 
each  other  m  the  sheath,  so  as  to  give  it  a  vascular  appearance ; 
and  that  from  the  vaginal  arteries,  small  branches,  —  the  interior 
kular,-^are  sent  between  the  lobules,  to  supply  their  structure : 
tins  artery  also  supplies  the  vasa  vasorum  to  the  different  other 
vessels  contained  in  the  sheath,  as  well  as  to  the  vense  cavse 
hepatic&e.   The  veins  corresponding  to  this  artery  are  continuous,  vein. 
according  to  Kiernan,  with  the  branches  of  the  vena  porfse. 
The  vena  porUe  has  a  distribution  in  the  liver  similar  to  that  veim 
of  an  artery,  and  the  blood  flows  from  the  trunk  to  the  branches  ;P -'''''"' 
entering  at  the  transverse  fissure,  its  primary  branches,  which 
lie  in  channels  or  spaces  in  the  liver  —  the  portal  canals,  are 
enveloped  by  the  cellular  sheath,  and  divide  into  secondary 
ones,  which   occupy  smaller  spaces,  still  accompanied  by  a 
branch  of  the  artery  and  duct,  nerves,  and  lymphatics ;  from 
these    branches    smaller    offsets  —  the  vaginal  —  arise,    and 
these,  dividing  in  the  sheath  into  many  branches,  give  off  the 
minute  interlobular  veins,  which  surround  the  various  lobules, 
except  at  the  base,  anastomose  with  each  other,  and  then  enter 
the  mterior  to  join  the  system  of  vessels  of  the  venae  cav^ 

*  For  researches  into  the  anatomy  and  physiology  of  the  liver,  see  Mr. 
Kiemao^  elaborate  paper  in  the  Philosophical  Transactions,  part  ii.,  1833, 
4o]B  whieh  tiie  following  fiwts  are  ukcn. 
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hepaticae.    In  some  6t  the  smaller  spaces,  the  branchtes  tilt  the 
portae  are  often  not  entirely  surrounded  by  the  vascular  dheathi 
and  then,  instead  of  supplying  vaginal  branches^  th^y  give  off 
the  small  interlobular  veins.     This  vein  contains  the  blood  fWwn 
which  the  bile  is  secreted,  and  it  commences  by  one  system  of 
vessels  in  the  interior  of  the  liver,  from  the  branched  of  the 
hepatic  artery,  and  by  another,  in  the  remaining  chyTo-poretfe 
Heiifttic  viscera.     The  hepatic  duct  commences  in  plexuses  in  the  interior 
^^^^     of  the  lobules,  from  which  branches  pass  out  to  form  interlolnilaf 
ducts,  which  Kiernan  supposes  to  anastomose  with  each  oche^ 
around  the  lobule,  as  is  the  case  with  the  interlobular  veins  of 
the  vena  portae :  these  small  ducts  unite  into  larger  or  vaginal 
branches,  which  join  the  trunks  as  they  lie  in  the  capsule  of 
GHsson  in  the  portal  canals,  and  these  again  unite  to  give  irise 
to  the  right  ana  left  hepatic  ducts,  which  form  the  Common  bile- 
Huct  by  their  junction  ;  thus  this  tube,  like  the  other  vessels  that 
enter  in  the  transverse  fissure,  has  both  vaginal  and  interlotmlaf 
branches. .   The   ducts  closely  accompany  the  artery  tn   th^ 
portal  canalsi  and  are  very  freely  supplied  with  blbod.      •«  FVonl 
that  edge  of  the  liver  connected  to  the  ligament  (left  Idteral) 
Bumerous  ducts  emerge,  which  ramify  between  the  two  layers 
of  peritonaeum  of  which  the  ligament  is  composed.**  They  drvidei 
anastomose  with  each  other,  and,  forming  arches,  return  to  the 
liver,  to  join  with  others  issuing  from  it.     There  are  also  SmnaM 
branches  of  the  hepatic  artery,  vena  port©,  and  hepstie  veins 
with  absorbents  between  the  layers;  and  to  see  them,  Kiemail 
recommends  that  the  ligament  should  be  dried  on  glaiss  nfter 
^^^    the  ducts  are  injected  with  size  or  mercury.    The  neHfe^  ahd 
Lyi^iph-  ^/mphatics  have  been  followed  only  into  the  portal  canals.     Thi 
ca"uJc  f^P^^^  ^f  Glissan  is  described  by  Kiernan  as  <'&  tellolo-viAsctihir 
•rf?*!!*-  membrane,  composed  of  the  vaginal  branches  of  thedoctf  veirt, 
^^^!       Qnc|  artery,  ramifying  in  a  layer  of  cellular  tissue.*^     A  prbcesb 
of  this  sheath  also  accompanies  the  vessels  in  the  kitervAli 
between  the  lobules,  forming  A  cellular  layer  around  each^  exeeipt 
at  the  base;  and  the  cellular  membrane  is  also  contimted  into  t&e 
interior  with  the  branches  6f  the  interlobular  veins  of  thepbfW. 
^«"»     The  vena  cava  hepatica  run  from  the  anterior  to  the  "poftteiM 
h^Iv"     border  of  the  liver,  an  J  are  destitute  of  a  Ah^athof  celkito 
''f*:      /Biembrane  ;  they  commence  by  a  small  vtiti — the  ffitra-lobulttr 
^  ^— from  the  interior  oi  each  lobule;  these  utiite  togetlMS^ili 
j^Tger  veins— the  sublobular,  — and  by  the  junction' of  thfes^lMft 
'   fpfmed  the  hepatic  trunks,  which  leave  the  (josteHtVr  partiofth^ 
^iver  in  its  large  depression,  and  open  fnto  ^the  ca^a  by  AtteftlA 
.pf  (hree  or  four  large  orifices.    Its  di^irittis  lie  'aIS6  Itt  ^spiftN^ 
!  iQr.  hepatic  venous    canals;  the    subTob^iltir  veins,' the  *#Wt 
]  )l^ancbes.of  the  hejpatic  tru^lvs,  have  thin  cosfts,  and'tn^'ittn^ 
,^auAded  on  alt  sides  by  the  bases  bf  the  lobules  Whteh'^ttfe 
deprived  of  a  cellular  investment,  aud ^  frbm  Wlilek '  Mf '^fll* 
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lotiular  veins  are  received  ;  whilst  the  hepatic  trunks  or  larger 
divisions  are  thicker  than  the  subiobular,  receive  larger  branches 
of  the  veins,  and  lie  in  canals  formed  by  the  surtaces  of  the 
lobules,  which  are  invested  by  the  capsule  of  Glisson.     The 
Small  apertures  marking  the  junction  of  the  branches  are  seen 
fal  the  interior  of  the  veins  when  they  are  opened.      By  an 
examination  with  the  microscope,  the  mass  of  the  liver  is  seen 
to  consist  of  numerous  lolmies,  or  odm  of  some  anatomistSi  TheTLo* 
ivhich  resemble  leaves  in  their  connection  to  the  small  vein  ^^'^^j^f 
that  leaves  them  below,  the  lobule  being   analogous  to  thdp 
lamina,  and  the  intra-lobular  vein  to  the  petiole  of  the  leaf« 
1«  The  lobules  are  not,  however,  flattened  bodies  like  leaves ; 
for,  as  the  smaller  veins  enter  the  central  vein  in  every  direc-« 
lion,  so  small  processes  project  in  every  direction  from  the 
lobules,  the  number  of  processes  being  equal  to  the  number  of 
veins  terminating  in  the  central  vein."    It  is  surrounded  by  a  sheath. 
sheath  of  cellular  membrane  prolonged  from  the  capsule  of 
Ciisson,   except  at  the  base  which  is  closely  united  to  the 
SuUobular   hepatic  vein,   and    from    which    the  intra-lobular 
vein  emerges ;  the  cellular  membrane  is  also  continued  into  the 
lobule.      Around  it,  in  an  injected  liver,  is  the  anastomotic  ^^^ 
circle  of  the  interlobular  veins  of  the  vena  ports,  of  the  inters  •itiou.. 
lobidar  branches  of  the  hepatic  duct,  and  of  the  artery  $  and 
If  one  be  divided  transversely,  it  presents  the  central  intra** 
lobular  vein,  from  which  branches  proceed  to  the  projections  on 
its  circumference.    Each  lobule  has  in  its  interior  a  plexus  of 
biliary  ducts,  which  anastomose  together,  forming  the  reticu* 
hiied  Miliar  biliary  pkrusy  which  is  continuous  externally,  bYj^^^^^ 
branches  that  perforate  its  substance,  with  the  interlobular  divi^buarjr 
Sions  of  the  ducts  in  the  investment  of  cellular  membrane ;  on  ^^^^\ 
the  coats  of  the  ducts  in  the  plexus,  the  secretory  branches  of 
the  vena  portse  ramify«    Within  it  also  is  the  lobular  t'^'^tf^ j^^^,^ 
plexus  oi  the  ultimate  branches  of  the  vena  portse,  which  is  venom 
derived  from  the  interlobular  veins  of  this  same  vessel  around  ^^*'"''  • 
its  exterior ;  it  is  situated  near  the  circumference  of  the  lobule^ 
the  intervals  between  its  branches  being  occupied  by  the  lobulai^ 
biliary  plexus  of   the  duct,  and    from    it    numerous  smaR 
branches  converge  to  the  centre  to  end  in  the  intra-lobular 
vein.      From   its  centre  issues  the  intra-lobular  vein  whose  i„tri^ 
branches  are  continuous  with  those  of  the  vena  portse,  and  it  lobular 
eooveys  the  blood  from  the  lobule,  afker  the  secretion  of  the  ^''"' 
blle>  by  opening  into  the  sublobular  vein.    The  arleriee  for  the  Arteriee. 
au|44y  of  the  structure  of  the  lobule  are  derived  from  the 
Jbranches  of  the  hepatic  artery,  and  they  end  in  the  lobular 
veaous  plexus ;  but  nerves  and  lymphatics  have  not  yet  been  NerreA 
loUowed  into  their    interior,    though    superficial    Ivmphatics^^ 
0^ufj  the  Bur&ce  of  the  liven    The  bile  is  secreted  from  theatiS.^^ 
braaches  of  the  vena  portae  in  the  lobules  by  means  of  the  lobultor 
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lawr  of  tecia  demed  firditi  ih«p  taeialutoboncRnri  thaiuayte 
allowed  to  remain  for  the  present;  and  eroaun^  ita  tippdr  part 
18  the  last  dorsal  nenre,  and  a  branch  from  a  hiidbar-avtshy. 
In  the  iliac  fossa  is  the  illaoiis  rouscley  covered  also  by  iahe-fluDB 
fascia^  which  is  also  to  be  \e(i  on  the  one  side^ 
Branch.      Tho  relative  anatomy  of  the  aoria  and  Tena  cav»wafl}flaeB 
Amu!^  before  the  different  viscera  were  Temoved ;  but  tbc  origin  of 
the  branches,  as  well  as  the  arteries  which  couU  net  be  tiiea 
dissected,  can  now  be  examined.    The  extent  of  the  abdoiMsal 
aorta  is  from  the  opening  between  the  fleshy  pillars  of  the 
diaphragm,  oppof$ite  the  last  dorsal  vertebra,  to  the  keft  side  of 
the  body  of  the  fourth  lumbar  vertebra,  and  it  here  derides  into 
the  two  common  iliac  arteries.    The  phrenic  arteries  aaise 
fh)m  each  side  of  the  flk>rta,  immediately  after  it  has  entered 
the  abdomen;  the  cosliao  axis  springs  from  it  close  to  tlv 
margia  of  the  tendinous  ring  of  the  diapiiragm,  and  abosit  a 
quarter  of  an  inch  below  is  the  superior  mesenteric  artety; 
half  an  inch  lower  are  the  renal  arteries ;  close  above,  an  cabcb 
side,  the  capsular  to  the  renal  capsule,  and  belsw,  die  qierm« 
aCic ;  about  half  an  inch  above  the  bifurcation  is  the  ioferior 
mesenteric,  and  from  the  angle  of  division  is  Uie  lateral  saceal 
artery.    The  small  lumbar  branches  arise  from  the  posterior 
part  of  the  aorta,  one  being  opposite  the  centre  of  effchver-k 
tebra,  as  in  the  thorax.     Examine,  now,  the  branches  that  Inve 
not  been  described,  with  the  exception  of  the  lombtar  and  middle 
sacral,-  to  be  afterwards  aeen. 
Bia-  The  diaphragmatie  or  phrenic  arterieg^  two  in  number,  anae« 

phragn.  ^^^  ^^  ^^^  gj^^  ^  ^^  Borta,  as  soon  as  it  appeara  in  tlw  ab« 
Arterj.  domen.  Bach  branch  is  dh-ected  upwards  and  ottta^ards  over 
the  corresponding  crus  of  the  diaphragm,  the  left  pasdi^  behiad 
the  oesophagus,  and  the  right  behind  the  tena  cava,  and  it 
divides  into  an  internal  and  externa)  branch  ;  the  Internal  tumfr 
forwards  round  the  cordiform  tet^don,  and  anastomoses  wttb- 
brandies  from  ^e  internal  mammary,  as^well  as  wltkita&How; 
the  external;  the  larger  division,  runs  outwards  to  the  attaofe* 
ment  of  the  muscle^  dwiding  into  brandiea  which  s«pply  the 
diiiphvagm  iand  supra«renal  capsule,  and  'hMMculate  wltk.  ithtt-  i»i> 
tercostal  arteries. 
v«iii^  .^  fT'W9  mmtuf  aeooinpany  eaob' artery,  and  they  xy^  into  the 
inferior  cava.  .         t       ., 

pi«ui     t  The  ^tuMpkm^tBOk  plexus  af  nwtms  is  derived  from  llie  wIsf 
Neryet.  ploxus;  it  enelrcies  the  artery  at  first,  but  the  fUamenta  vftew^ 
wards  leave  it,  sinking  into*  the  diaphnigm  which  tiiey  supply^' 
anid  >  iir  it  •  they  join  with  filaments  of  the  phrenie  nerve; 
FhKiiic      Theipirenia  nerve  of  the  cervical  plexus  may  now  be:  Ml 
^^^    loired  tp  tu  termination.  •  Its 'filaments  of  distribution  peifiwit«> 
the  diaphragm,  and  thcoefvead'Out>bi^ii«'entftfinpitbe<:ifladl^« 
fibnealo  wWdv  iliey>t«rminate^iiiie4ilamettt'fMWithe«Bght«ifVe 
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|wiifii'.tiai!tveT>ely.befaindfthe  cata,  in  join  witlt  •  nmilBroDev 
mm  the  left»  in  Iront  of  the  crura  c^  thedtaphragm^ 
..vThe>raMl  artenetf  two  in  number,  and  of  conaiderable  abe^  ««»•& 
anse,  ^lae  on  each  aMe  of  the  aorta,  about  half  an  inch  bdowl  ^'^*^* 
the  superior  mesenteric^  and  come  off  nearly  at  a  right  angle- 
votfak  the -aorta;  each  is  directed  downwards  and  outwards  to  Sie 
kidney*  near  which  it  divides  into  four  or  five  branchea  whidk 
enter  its  fissure  betweeo  the  veia  and  the  ureter.    The  right 
HaaA  al*tery  is  hmger  than  the  left»  because  of  the  position  off 
Ae  aorta  on  the  left  side  of  the  spine^  and  oAentimes  arisea 
lower  down ;  it  is  coirered  et  first  by  the  veaa  cava»  and  then 
by  its  corresponding  ¥ein»  and  it  crosses  the  spine  aod  psoait 
nusde ;  the  duodenum  and  pancreas  are  also  in  front  of  it* 
The  left  is  beneath  its  rein,  and  crosses  the  psoas  muscle.  They 
mtpply  small  branchea  to  the  supra-renal  capsule,  and  to  the 
oelhilar  nsensbrane  around  the  kidney.    The  varieties  in  their 
or^in  are  very  frequent,  there  being  two  or  three  arteries  for 
oto  or  both  kidneys :  when  there  are  two  to  the  right  side^  onO' 
may  pass  before,  and  one  behind  the  vena  cava. 

The  renal  vem  commences  by  four  or  five  branches  whicb  veia, 
leave  the  kindoey  at  its  fissure,  and  unite  into  a  trunk  that  runa 
aimost  transversely  inwards,  superficiaUy  to  its  accompanying 
aitery*  to  join  the  vena  cava*    The  right  is  the  shortest,  this* 
difference  depeodii^  upon  the  positiorf  of  tlie  vena  cava  on  the* 
ri^liit  side  of  tlie  spine ;  and  its  junction  with  the  cava  is  situated: 
higher  than  the  union  of  the  left  with  it*    The  left  vein,  longer 
than  the  right,  crosses  the  aorta  close  to  the  origin  of  tlie  supe- 
ridv  mesenteric  artery,  beneath  which  it  is  placed,  and  when 
tbe  inferior  transverse  portion  of  the  duodenum  crbsses  the 
dorta  near  the  origin  of  the  mesenteric,  -the  intestine  is  partly 
in  front  of  it,    £aeh  vein  is  joined  by  some  small  branches  fironi- 
liie'.supra^renal  capsule,,  but  the  left  receives  the  left  capacdai; 
vdns,  and  in  addition^  the  left  spermatic,  wlilch  opens  into  it* 
at /a  rig^t  angles     Thfteiae  of  the  vena  cava  is  much  increasetl 
after  the  union  of  the,? enal  veins ;  and,  occastonally,  the  commoui 
Uiac  of  eaoh  aide,  extends  upwasds  to  the  renal,  befi>re  the  left^ 
OMsses  the  spine  to  luoile  wttk  tiie  right  iUac  veia  in  theaseendn. 
ing  cava.  ■      '    ■    r 

';.tnie*cflyMdbrar4cn>f;aresmaUbrandieBtHb^  have  the aerCa,  capftiiar 
one  on  each  side,  close  above  the  origin  of  the  renal.  Each  runs  ^rt^^c* 
outwards^  giving  small  branchea  to  the  cell«ilar  membrane,  and 
near  the  <supra*«enal  capsule  divides  into  branches  which  ruu 
c^rthesurfittse  of  this  body,  and  then  perforate  it  to  bedistri*«' 
buted  in  lU  ioithe  fetus,  theaeanteries  are  asf  large  as  the  renal4. 
Thd  aftisriea  fram  the.4tt)nti<(t«»  this  body 'are  called  the  middle 
capstthivithoae. 'from  the  diaphaagmalic. being  named  supebior^).     "  ^ 
a^tlaoscifi!Dmtthct>remd»(infenotoicaafNukw^  ..     >rlr 
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Instead  of  the  veins  uniting  in  die  cava  oppoaite  the  bifurcatioii 
of  the  aorta,  they  may  extend  upwards  on  each .  side  of  ihis 
Vessel,  as  high  as  the  kidney,  before  the  lell  crosses  over  it  to 
join  the  right.    There  may  be  also  a  transposition   of  these 
vessels,  the  cava  being  on  the  lefl,  and  the  aorta  oa  the  right  of 
the  spine,  but  this  is  more  rare  than  the  preceding  variety, 
Kidaey       '^^  kilneify  a  glandular  organ  for  the  secretion  of  the  urine, 
'  is  situated  in  the  lumbar  region,  and  there  is  usually  one  oa  each 
side  of  the  spine,  but  it  is  not  very  uncommon  to  find  the  r^ht  and 
lefl  united  into  one  by  a  transverse  portion  across  the  aorta«    The 
relation  of  these  organs  to  the  surrounding  parts  was  studied  before 
Tom.    the  removal  of  the  viscera.    Each  kidney  is  closely  surrounded  by 
a  bed  of  cellular  membrane,  and  when  this  is  taken  away»  it  ap« 
proaches  in  shape  the  form  of  a  French  bean ;  its  direction  is 
oblique  from  within  outwards,  the  upper  end  being  nearer  the 
Extre.   spine   than  the  lower.    The  upper  extremity,  generally  the 
mitiet.    largest,  is  surmounted  by  the  supra-renal  capsule ;  the  lower  is 
Borden,  niore  pointed.     The  outer  border  is  convex ;  and  the  inner  f»re* 
sents  a  fissure  or  kilus  into  which  the  vessels  enter,  and  by 
sur.  ^  which  the  excretory  duct  leaves  the  organ.     The  anterior  aur* 
facet.  :  f^^  |g  convex ;  and  the  posterior,  flatter,  rests  on  the  diaphragoi 
psoas,  and  quadratus  lumboruro,  fix>m  which  it  is  separated  by  the 
fasciae  that  cover  them.     The  kidney  of  one  side  is  to  be  dc8« 
tinguished  from  that  of  the  other,  by  the  greater  size  of  the 
upper  end,  and  by  the  greater  convexity  of  the  anterior  surfaces 
veueu  Of  the  vessels  that  enter  the  fissure  of  the  kidney,  the  divi* 
riuure.  sions  of  the  vein  are  most  anterior,  those  of  the  artery  in  the 
middle,  and  the  excretory  duct  or  ureter  is  most  posterior ;  the 
position  of  the  ureter,  which  is  directed  down  along  the  lower 
part  of  the  kklney,  points  out  with  greater  precitton  than  the 
size  of  the  extremities,  to  which  side  of  the  body  a  kidney  may 
belong.     The  anatomy  of  the  vessels  external  to  the  organ  has 
Vreter.  been  seen,  with  the  exception  of  the  duct.    The  Kreler,  or  ex* 
cretory  tube  of  the  kidney,  to  convey  the  urine  secreted  in  this 
organ  to  the  bladder,  is  about  eighteen  inches  long,  dilated  at 
its  commencement  in  the  pelvis  of  the  kidney,  and  narrowed  in 
its  middle  to  about  the  size  of  a  goose-quiil ;  it  enlarges  again 
near  its  termination  in  the  bladder.    Its  direction  is  obUque 
downwards  and  inwards  to  the  pelvis  and  side  of  the  sacruni 
and  having  entered  this  cavity  it  again  changes  its  course^  and 
runs  almost  horizontally  forwards  between  the  layers  of  the 
peritonseum  in  the  posterior  ligament  of  the  bladder*  to  perforate 
the  lower  and  posterior  part  of  the  organ.      In  ^is  extent  it  is 

E laced  beneath  the  peritonseum,  passes  over  the  quadratus  luu^* 
orum  and  psoas  muscles,  and  a  little  below  the  middle  of  the 
last  it  is  crossed  by  the  spermatic  vessels ;  it  then  enters  tlie 
pelvis  by  passing  in  front  of  the  common  iliac  or  external  iliac 
vesseb,  beneath  the  sigmoid  flexure  on  the  Jeft  «dei  .and  ti^ 


^^tsTtt^ilfomon  the  riglit;  and  plaeisdon  the  inner  mde^of 
tlv^'V«gsel8,  it  extends  fbrwardt  to  the  bladder,  forming  an  arch 
b^]4w  the  obliterated  hypogastric  artery,  and  when  near  the 
bidder,  the  vas  deferens  lies  between  it  and  diis  viscus.  In  thd 
feniate  it  is  situated  along  the  side  of  the  neck  of  the  uteru^i 
and  upper  part  of  the  iragina«  These  relations  in  the  pelvis  will 
be  seen  n^ore  dearly  with  the  dissection  of  that  part.  This  tube 
is  siometimes  double. 

•    Cot  across  the  vessels  that  go  to  the  kidney,  and  remove  it  DiMeo* 
to  examine  its*  structure;  for  this  purpose  the  kidney  may  bti'^^* 
divided  by  a  vertical  incision  from  the  outer  to  the  inner  bofideri 
or  the  portion  of  the  organ  above  the  entrance  of  the  vessels 
may  he  gradually  removed,  fc^lowing  in,  at  the  same  time,  the 
wtery^  vein,  and  duct,  Uiat  enter  at  the  hilus. 
'  'Besides  a  partial  peritonesal  and  cellular  investment,  a^fihraus  stmc. 
covertng  suriouads  the  kidney,  and  sends  numerous  small  pro*  '^^^ 
ceftses  into  the  interior  of  the  orgaui  and  at  the  hilus,  onecoat. . 
sround  the  vessels  that  enter  at  this  part,  like  the  envelope  of 
the  liver.     The  colour  is  of  a  brownish  red^  and  the  tissue  is 
#rmer,  and  lesa  brittle  than  that  of  the  spleen  or  the  liver ;  two 
dimindt  structures  are  also  seen  to  enter  into  the  texture  of  the 
kidney;  an  external  granular  investing  portion,— -the  cortical  or 
glandular ;  and  an  internal,  of  a  darker  colour,— i-the  medullary  of 
tubular.     The  wedulktiy  or  tubular  portions  of  the  kidney  are  Tubular 
pyramidal  in  shape,  anid  situated  in  the  centre  of  the  organ ;  ft"^ce. 
they  are  from  ten  to  twenty  in  number,  the  base  of  each  being 
directed  towards  the  circumferenee  or  cortical  part,  and  the 
apex  inwards  to  the  fissure ;  and  each  ends  below  in  a  rounded 
projecting  part—^the  mamilla— which  is  perforated  b3r|numerous 
ajlertures  from  which  urine  may  be  pressed,  and  it  is  surrounded 
by  a  division  ctf  the  excretory  tube  or  a  calyx^  into  which  the 
urhie  is  received  ^rom  the  orifices  in  the  extremity.     JBach 
pyramidal  portion  is  surrounded  by  the  cortical,  except  at  the 
upex  where  it  jotna  the  excretory  duct;  and  in  the  foetus  the 
kidney  consisted  of  as  maay  separate  portions  or  renculi  as 
th ^re^ere  pyramidal  processes,  each  of  them  being  enveloped  by 
a^' layer  of  the  coi'tioarsvbstaiicef  and  supplied  by  distinct 
brfN^hesof  the  vessela  dnd  duct,  by  which  they  were  connected 
t»gether  near  the  fissure  or  hilna;  bist  these  subsequently  unite 
tei^ther,  though  the  cortical  envelope  -  still  projects  between 
%h^Ttii  separating  tine  from  the  other.    When  these  portions  ave 
vicsmmed  widt'iiiens,  or  injected  by  expoaii^  the  surface  of  th^ 
(Organ  to  the  vaeuumof  an  air  pump^  they  are  found  to  coitt- 
fiistiof  «ttbesf«^the  tuhuli  urimferir  or  tubes  of  BelliAi,«^p]aioe4'rubuii: 
atOe  by  4lder  which  open  below  b3r  the  •apertures  in  the  pointed  rJa' 
eflterendtiy  ;biic  above^^they  projeet  inta  the  coFlwal-substaneei 
mii iwbioliJ  they  fo»n  <  tto '  :greater  *  part ; •  aitid,  instead  of  being 
•<itei^>  tbef  «eparAte>;fronl^eatth  'Others  and  baeone  conve* 
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luted,  some  anastomosing  together,  and  tome  cndiilg  In  ccecal 
extremities ;  and  on  them  the  minute  vessela  ramify  to  aecrece 
die  urine.     The  cortical  ndmtamx  surrounds  ail  Uie  tabular  por- 
tions, giving  a  general  covering  to  them  of  about  two  fines  in 
depth,  and  sending:  prolongations  inwards  between  them ;  it  is 
softer  than  the  tubular  substance,  and  of  a  browner  colour. 
The  microscope  and  injection  of  the  vessels  show  that  it  is  one 
mass  of  convoluted  uriniferous  tubes,  with  the  capillary  net- 
work of  the  vessels  of  the  kidney.     Between  the  ramifications 
of  the  tubuli  urinifert  are  seen,  in  an  injecrted  kidney,  the  corpora 
Idaipiffhiana,  or  glomeruli,  which  are  small  vascular  bodies  con- 
nected with  tlie  arteries ;  and  into  each  a  small  artery  enters,  is 
convoluted  in  its  interior,  and  then  passes  from  it.     The  urtier^ 
in  entering  the  fissure  of  the  kidney,  is  dilated  into  a  poucli,  — 
the  pelvis,  which  is  situated  behind  the  vessels,  divides  generally 
into  three  large  tubes,  and  these  again  into  nearly  as  many 
calyces  or  infundibula  as  there  are  pyramidal  processes,  since 
each  of  the  calyces  surrounds  the  free  extremity  or  mamiUa 
of  the  pyramidal  portion,  though  sometimes  more  than   one 
roamilla  opens  into  a  calyx.     The  calyces  receive  the  secretion 
firom  the  apertures  in  the  mamilla.    Instead  of  the  ureter  being 
described  as  dividing  into  calyces,  it  may  be  said  to  eomraenee 
in  the  calyces,  which  join  in  the  pelvis,  and  tliis  ends  in  the 
ureter.     This  duct  consists  of  two  coats;  an  external  fibrous, 
and  an  internal  mucous,  which  is  prolonged  into  the  tubuli 
uriniferi  tlirough  the  apertures  in  the  mamiUa.      The  remal 
artery,  when  entering  the  fissure  of  the  kidney,  divides  into 
numerous  branches,  which  extend  to  the  cortical  or  vascular 
portion  of  the  kidney  by  passing  between  the  pyramidal  pro* 
cesses ;  and  in  it  they  terminate  in  many  ramifications  which 
unite  together  to  form  a  capillary  network,  occupying  the  in* 
tervals  ^tween  the  tubes,  on  whose  wails  these  minute  vessels 
ramify  to  secrete  the  urine ;  some  of  the  small  arteries  run  to 
the  corpora  Malpighiana,  and  others  are  distributed  on  the 
straight  portions  of  the  tubuli  urini^ri,  running  towards  the 
mamilla,  on  which  they  form  an  anastomosis,  but  their  siae  is 
diminutive.     The  communication  between  the  renal  artery  and 
vein  is  very  free;  and  the  branches  of  the  artery  are  distributed 
to  separate  parts  of  the  kidney,  as  in  the  fcetns.    The  remai  vein 
commences  by  radicles  in  the  cortical  and  tubular  substance; 
these  unite  into  branches,  which  run  with  the  arteries  between 
the  pyramidal  processes  and  divisions  of  the  ureter,  and  leave 
the  fissure  of  the  kidney  to  unite  in  the  renal  vein.     The  iitrMr 
and  lymphatics  accompany  the  vessels  into  the  interior  of  the 
organ,  but  their  distribution  has  not  been  followed.-     The  urine 
is  secreted  in  the  ramified  tubuli  uriniferi  in  the  cortical  sub» 
stance,  passes  along  the  straight  part  of  the  tubuli,  and  through 
their  lower  apertures  in  the  mamUla  into  the  calyess,  by  whi^ 
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k  reaves  tbe  ureter,  and  is  oooveyed  to  the  bladder  or  ita 
leoeptacle. 

The  supra-^renai  capnde^  whose  uae  is  unknown,  is  a  flattened  ^^|»* 
body,  situated  like  a  cap  on  the  upper  extremity  of  the  kidney.  Capmie. 
On  the  right  side  it  is  in  ccmtact,  above,  with  the  liver,  and  on 
the  left  with  tbe  spleen ;  it  lies  on  the  pillars  of  the  diaphragm, 
and  its  base  which  rests  on  the  kidney  is  slightly  hollowed ;  it  is 
invested  by  a  cellular  layer,  and  by  a  filnrous,  which  sends  pro-* 
cesses  into  it.  When  it  is  cut  across  a  cavity  is  exposed,  in 
which  is  some  dirty  brown  coloured  fluid.  The  external  or  cor. 
tical  part  of  the  capsule  is  firm  and  yellowish,  and  the  internal) 
soft  and  pulpy,  is  of  a  dark  brown  colour.  The  vessels  of  this 
body  have  been  seen  ;  the  nerves  that  supply  it  are  very  nu« 
merous,  and  come  from  the  semilunar  ganglion  and  solar 
plexus.  To  the  third  month  oi  uterine  foetation  these  bodies 
are  larger  tlum  the  kidneys,  but  from  this  period  they  lose  this 
relative  proportion,  and  finally  are  smaller  than  these  organs. 
Ko  duct  has  been  discovered  in  connection  with  them. 

Remove  the  fascia  and  cellular  membrane  from  the  spot  oc-  pinec 
cupied  by  the  kidney,  and  the  diaphn^ro,  which  is  dissected,  ^*^"* 
may  be  next  examined.  If  the  margin  of  the  thorax  has  fallen 
down,  it  must  be  raised  and  supported,  but  the  natural  shape 
can  be  seen  only  when  the  cavity  of  the  thorax  has  not  been 
opened,  and  the  muscle  is  therefore  kept  in  a  state  of  convexity 
by  the  attachment  of  the  pericardium  and  pleurs  to  it. 

The  diaphragm^  partly  a  voluntary,  and  partly  an  involuntary  TbeDia- 
muscle,  is  placed  transversely  across  the  interior  of  the  trunk,  p^'^^* 
and,  as  the  name  expresses,  serves  to  divide  the  space  into  two 
chambers,  the  upper  one  being  the  cavity  of  the  thorax,  and  the 
lower  that  of  the  abdomen,  towards  which  it  is  vaulted  or  con- 
cave.     Next  the  abdominal   cavity   it  presents   a  tendinous 
centre,  surrounded  by  fleshy  fibres  which  are  attached  to  the 
ribs  on  the  sides  and  in  front,  and  to  the  vertebral  column  be- 
hind, the  latter  being  much  the  strongest ;  and  from  the  shape 
of  the  thorax  its  greatest  measurement  is  in  the  transverse 
direction ;  its  sides  are  not  altogether  symmetrical.     The  muscle 
arisea,  in  front  and  on  the  sides,  by  fleshy  digitations  from  the  origia. 
under  surface  of  the  xiphoid  cartilage  near  its  apex,  from 
the  cartilage  of  the  seventh  rib  external  to  the  attachment  of 
the  trans versalis  muscle,  and  between  the  two  from  a  tendino«is 
arch  over  the  digitation  of  the  transversalis,  a  slight  cellular  in- 
terval is  seen  between  these  portions;  it  is  attached,  likewise, 
by  fleshy  processes  to  the  inner  surface  of  the  cartilages  of  the 
ribs,  below  the  seventh,  as  well  as  to  the  osseous  part  of  the 
t^  two  or  three  last  ribs,  and  all  these  indigitate  with  portions  of 
the  transversalis :  between  the  last  rib  and  the  transverse  pr<^ 
cess  of  the  first  lumbar  vertebra,  the  fibres,  which  are  thin  and 
scattered,  arise  from  a  band  of  fascia  stretched  between  these 
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points,  and  coDtinuoufi  with  the  layer  of  the  fascia  luinbonim 
which  passes  in  front  of  the  quadratus  lumborum  muscle;  this  is 
^'*i^*-     sometimes  called  the  ligamentum  areuahim  externum^  because  of 
■rcua.    its  position :  in  the  middle  line,  behind,  it  presents  two  ten- 
ternum.'  dlnous  processes,  the  crura  or  pillars,  which  soon  give  rise  to 
fleshy  fibres ;  in  the  interval  between  these  it  arises  from  a  ten. 
dinous  band  over  the  aorta,  and  external  to  them  from  another 
Inter-     arch,  arcut  interior^  or  Ugamentum  arcuaium  internum^  which  is 
continued  outwards  from  the  tendon  of  the  crus.  over  the  iq>per 
part  of  the  psoas  muscle  and  sympathetic  nerve,  to  the  transverse 
process  of  the  first  lumbar  vertebra,  into  which  the  other  arch  was 
ittser.    inserted.    From  these  different  origins  at  the  circumferencet  the 
tion.      £5rgg  pggg  inivards  to  the  central  tendon  with  different  degrees 
of  obliquity  as  well  as  of  strength ; — those  from  the  xiphoid  car* 
tilage  directly  backwards,  those  from  the  seventh  and  eighth 
ribs  run  obliquely  inwards  and  backwards,  and  are  longer  and 
stronger  than  the  posterior,  which  are  directed  forw;ard8  to  it : 
a  cellular  interval  is  oflen  found  between  the  digitation  .to  the 
last  rib^  and  the  origin  from  the  ligamentum  arcuatum  exter- 
num*    From  the  ligamenta  arcuata  the  fibres  oass.  upwards  ^pd 
forwards  to  the  tendon ;  but  those  connected  with  the  crura, 
thicker  than  the  rest,  diverge  from  each  other,  the  external  and 
middle  being  directed  forwards  and  outwards  to  it,  whilst  the 
internal  ascend  by  the  side  of  the  aorta,  bounding  on  each  side 
its  aperture ;  and  in  front  of  it  each  crus  sends  inwards  a  pro- 
cess which  decussates  with  the  opposite, — the  one  from  the  right 
being  the  larger  and  in  front  of  that  from  the  left,  — so  as  to 
separate  the  opening  of  the  cesophagus,  which  is  in  front  of 
them,  from  the  aorta  behind;  and  they  further  form  the  sides  of 
the  oesophagean  orifice  by  turning  upwards  to  join  the  central 
tendon :  the  fibres  of  each  crus  are  separated  by  the  passage  of 
Tendon.,  the  splanchnic  nerves  between  them.     The  central  imdon  (cor- 
diform  tendon^  phrenic  centre)  or  aponeurosis  of  the  diaphragm, 
surrounded  on  all  aides  by  fleshy  fibres,  is  of  a  pearly  white 
colour,  and  the  aponeurotic  fibres  that  enter  into  it  cross  each 
other  in  different  planes  and  in  different  directions,  the  greater 
number  passing  from  the  centre  to  the  circumference.     It  re- 
sembles a  trefoil  leaf,  notched  behind  towards  the  spine ;  the 
anterior  division  or  leaflet  is  the   largest,  and   the   lefl  the 
smallest,  and  between  the  right  and  anterior  divisions  is  an 
aperture,  bounded  by  bundles  of  fibres,  which  gives  passage  to 
Crura,    the  inferior  vena  cava.     Of  the  cruras  the  right  is  the  larger,  is 
placed  in  front  of  the  spine,  and  is  fixed  by  tendinous  processes, 
which  join  the  anterior  common  ligament,  to  the  three  upper 
vertebree,  and  to  the  intervertebral  substance  between  the  third 
and.  the  fourth  ;  but  the  left,  situated  more  on  the  side  of  the 
vertebrae  and  covered  by  the  aorta,  is  inserted  into  the  bodies  of 
the  three  upper  vertebne  ;  between  the  crura  is  placed  the  aorta^ 
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tttd  a  tendinous  arch  is  continued  over  it  from  them.    The  abdo-  RcUi- 1 
minal  suHkce  of  the  muscle  is  concave,  and  the  arch  of  it  pro*  ^^"^ 
jects  h^er  on  the  right  than  on  the  left  side.    It  is  covered  by 
peritonaeum,  except  in  tte  space  included  between  the  laminae 
of  the  coronary  ligament,  and  where  the  cava  and  oesophagus 
pass  through  it ;  and  in  contact  with  it,  on  the  right  side,  is  the 
liver  and  kidney,  and  on  the  left,  the  stomach,  spleen,  and  left 
kidney.    In  front  of  the  crura  are  the  duodenum,  pancreas,  and 
solar  plexus ;  on  the  right  crus,  the  right  semilunar  ganglion,  su- 
pra-renal capsule,  and  vena  cava ;  on  the  left,  the  splenic  vesseb, . 
left  semilunar  ganglion,  and  supra-renal  capsule ;  and  through 
each  pass  the  splanchnic  nerves.    This  surface  has  three  aper* 
tures;  one  in  firont  of  the  spine,  between  the  pillars  of  the 
niosde,  for  the  aorta,  thoracic  duct,  and  vena  azygos;  one 
above  and  to  the  left  of  the  aortic,  for  the  oesophagus  and 
pneumo-gastric  nerves,  is  opposite  to  the  body  of  the  ninth  or 
tenth  dorsal  vertebra ;  and  its  sides,  which  are  fleshy,  are  formed 
by  the  fibres  of  the  pillars,  which  decussate  behind  it,  separating 
it  from  the  aortic,  and  then  continue  around  it  to  the  posterior 
part  of  the  central  tendon  ;  and  the  last  aperture,  for  the  vena 
cava,  is  through  the  risht  portion  of  the  tendon,  or  at  the  point 
of  junction  of  the  ri^t  and  left,  but  near  the  posterior  part^ 
and  to  the  right  side  of  the  tenth  dorsal  vertebra;    tendi- 
nous fibres  surround  it,  and  attach  the  vein  to  its  margins^ 
The  diaphragmatic  arteries  and  nerves,  with  the  phrenic  nerve, 
ramify  on  this  surface.    The  circumference  of  the  muscle  is  in 
relation,  in  front,  with  the  xiphoid  cartilage,  and  seventh  and 
eighth  ribs,  an  interval  existing  between  the  digitation  to  the 
cartilage  and  that  to  the  seventh  rib,  through  which  the  cellular 
membrane  of  the  abdomen   is  continuous  with  that  of  the 
thorax  ;  on  the  sides  it  corresponds  to  the  ribs  and  origin  of  the 
transversalis  muscle,  and  the  intercostal  nerves  and  arteries 
perforate  between  its  digitations ;  behind,  the  crura  lie  on  the 
lumbar  vertebrs ;  the  internal  arched  tendinous  process  is  over 
the  psoas  muscle  and  sympathetic  nerve,  and  the  external  over 
the  quadratus  lumborum  muscle  and  last  dorsal  nerve  and 
accompanying  artery.    The  relations  of  the  upper  surface  are 
seen  with  the  dissection  of  the  chest     From  the  moveable 
nature  of  this  partition  between  the  thorax  and  the  abdomen, 
the  size  of  both  of  these  cavities  is  altered  by  its  action ;  for  in 
inspiration,  when  it  descends,  the  cavity  of  the  thorax  is  en- 
larged, but  that  of  the  abdomen  is  diminished,  and  the  viscera 
forced  downwards ;  but  during  expiration,  the  capacity  of  the 
two  is  reversed,  and  the  viscera  are  again  replaced  in  their 
natural  position  by  the  abdominal  muscles. 

To  follow  the  sympathetic  nerve  from  the  thorax,  as  well  aa  the  dimcc. 

Slanchnic  through  the  fibres  of  the  crus  to  the  semilunar  gan-  ^^°' 
^  ion,  and  to  see  the  relations  of  the  aorta,  and  commencement 
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nf  the  vena  aeygoft  and  thoraclcs  duct,  cut  tliroogii,  on  theTigfat 

side,  the  few  ribs  tlmt  suppi^rt  the  dlaf)hnigm,  except  the  last, 

and  ell  the  right  portion  of  the  diapbri^pn)  except  the  crus; 

'neek  the  vein,  nerves,  and  duct  in  the  thorax,  vrkere  they  have 

been  dissected,  and  trace  them  to  the  abdonsen :  e»t  'acroo 

eAm  tlie  tendinous  arch  over  the  aorta. 

The  The  aorta,  in  passing  from  the  cavity  of  the  tlxvax  to  that 

beu'ecn'<^f  the  ahdomon^  lies  in  a  canal  about  an  inch  'in  length,  lermeil 

Sura    behi»<i  by  the  body  of  the  last  dorsal  vertebra,  lateraUy  by  the 

of  the     crura  of  the  diaphragm,  and '  in  front  by  the  cendmoos  aroh 

phTagm.  continued  over  it  from  one  cms  to  the  other.     The  thoracic 

dutt  and  vena  asygos  pass  through  the  safne  aperture,  lying 

lietween  the  aorta  and  the  right  crus:  the  ceHular  nvembRaneof 

the  abdomen  is  contintied  into  the  cavity  of  the  thorax  through 

it.  >   The  diaphragmatic  arteries  arise  from  this  portion  of  tit 

aorta. 

BeceptR- '   The  commencement  of  the  thoracic  duct  wiH  be  acen  by 

chJiT    cutting  througit  this  part  of  the  aorta,  and  by  removing  a  ptrt 

of  it.     The  duct  begins  opposite  the  6rst  or  second  lombsr 

vertebra  in  a  dilated  portion,  the  nceptaeulum  eAyli^  to  whidi 

thffee  or  four  large  lymphatic  tubes*  which  receive  tbe  lynpb 

•  fbom  the  lumbar  ganglia,  and  the  chyle  from  the  mesentery,  an 

connected.     It  is  usually  rather  behind,  and  to  the  right  aide  of 

the  aorta,  but  its  position  as  well  as  the  branches  joining  it  may 

vary;  it  then  ascends  through  the  opening  of  the  diaphragm  to 

enter  the  thorax. 

Origin    '  The  vejui  az^goB  begins  ot\  the  body  of  the  first  or  second 

ven^a     lumbar  vertebra  by  a  small  branch  which  is  continuous  with  tha 

aiygos.  ^ttibaf  veins,  or  it  may  be  connected  to  the  renal,  or  vent 

eava;  however  formed  at  first,  it  enters  the  thorax  with  the 

thoracic  duct,  to  the  right  o{  which  it  is  placed,  and  passes 

through  the  uortic  opening  of  the  diaphragm.  ' 

spUncJu     The  sympathetic  nerve  enters  the  abdomen  by  passing'  be^ 

Nerve    ueath  the  ligamentum  arcuatum  internum,  and  it  lies  on  the 

the  c?usP^^^^  mtisde.     The  great  and  small  splanchnic  nerves  appeat 

In  it  by  perforating  between  the  fibres  of  the  crus  in  firont  of  thtf 

trunk  of  the  nerve,  and  they  are  usually  transmitted  through 

the  same  aperture.    The  small  nerve  frequently  joins  the  larger 

find  their  distribution  to  the  semilunar  ganglion  and  renal  pfexuS 

haft  been  dissected.  \ 

*fth'^        The  fcucm  of  the  quadratus  lumborum  is  a  thirt  menbrane 

Quadra.  Which  covers  the  muscle,  and  it  is  the  layer  of  the  tendon  ef 

*"•        the  transversalis  abdominis,  or  of  the  fascia  lumborum,  which 

IS  continued  in  front  of  the  quadratus  to  the  roots  of  the  trans^' 

verse  processes ;  it  is  fixed,  below,  to  the  crest  of  the  iliiAa/ 

iA>ove,  to  the  under  surface  of  the  last  rib,  and  forms  tbe  band 

which  has  been  called  the  ligamentum  arcuatum  extenium,  ttf 

which  the  fibres  of  the  diaphragm  are  attadied.     The  teeia 


wperfbrat^'bj'Uie  last  dorffiil  nerve,  and  by  the  ilio-ingumal 
and  miiseiilo-cutaQeou^  of  the  lumbar  plexus. 
•    The  fmmaqf  the  Uimnu  and  psoas  musolea  femM  a  partial  luac 
thcatb  fiir  theae  amBoles  wbicb  it  eevers*  ia  much  thicker  belonr  ^'*^'''  - 
Aan  (above,  aadia  ibrmed  bjp  tnaosreffae  fibrea ;  where  it  covem 
the  iliacus,  it  is  attached. externally: to  the  margin  of  the  tlium» 
and  ia  ooimeoted  to  the  fascia  transversalis ;  intemaUyf  it  is      --'  " 
united  to  the  margin  of  the  pelvis,  and  is  continued  Into  thb 
iMlvity  to  join  the  pelrio  fascia:  the  tendon  of  the  psoas  parvus^ 
when  present,  isends  to  it  a  strong  tendinous  process  at  ita  in*> 
section  into  the ilio^pectineai  line,  or  brim  of  the  pelvis;  iDfe<«> 
rioHy,  it  peases  beaeath  Poupart'a  ligament,  dosely  investing  tbe 
two  fDttselea  aa  far  as  their  insertion  into  the  femur^  and  1$ 
joined  laterally  by  the  fascia  lata ;  it  is  dosely  united  «to  tbr 
eater  pert  of  the  li^meni  and  the  fascia  traoaveiisalis;  exteiv 
nal  to  the  femoral  vessels,  but  beneath  these  it  gives  off  a  pre^K 
longation  i^hieh  takes  a  part  in  the  production  ^of  the  tubular* 
femoral  abealh,  which  surrounds  them.     When  the-  fasoia  is  fol«^ 
lowed  upwards  on  the  psoas,  it  becomes  thinner  as  it  ascends^' 
and  it  is  connected  above  to  the  ligamentum  arceatum  over  the 
iipiper  part  of  the  musole,  externally  it  joins  the  Aaoia.oo  Ute 
quadrates,  and  internally  it  is  cosinected.  to  the.bofd^ra  of  tbe 
lumbar  vertebrae,  and  to  the  intervertebral  substaiice,  tiae  vessels 
and  nerves  preveating  the  .attachment  xq  tbeir  centife. ;  ,aad  by 
cilia  means  aa.erched  lappearanoe.  results*  the  .lowi^st  of  the 
arches,  and  the  strongest,  being  one  from  the  lasft.  lumbar  ver*^ 
tobra  to  the  brim  of  ^e^  pelvis,  and  beneath  it  pass  the%obtuntor 
and  Jumbo-sacral  nerjires.    Thia  icuK^ia  is  opvqr^d  by  the  thin 
subserous  cellular  •  membrane  ;. .  the  branch(9s  of .  the  lumbar 
plexus  are  at  first  beneath  it,  and  the  aat^rior  crural  does  no( 
perfoiuite  it  till  belyw  Poupert's  ligament.    Take  away  nojf  the 
fascia  from  these  musd^s,  raise,  the.  iliac  fasciA.  tpw£|rds.tbe 
brim  ef  the  pelvii^  Aod  ^avoia  portjpn  of  it,  ^bat  it.mi^  b^  ^1- 
lowed  afterwards  into  tbia  cavity* ,  ,  .,    .  .' 

X(^  pi0U8  magMU$  musck^  situate  in  {lar^  \xi  th^  ^t^^omec^J^y 
luad  in  part  in  the  thigh,  differs  in,. i^  relations  aiCporiUogas  pne    "   ^    ' 
or  the  other  portion  is  di^S!?cte4:  M^ge.  above,  but  smaJI  and 

Cinted  below. PoMpart'a,  ligami^nt,  it  an>ef  from  ,the,  sidp.of  ih^  origin. 
t  dorsal, w4  the  £ve  lumbar  vertebr^. by  digl^tions  att^^hod 
to  the  upper  and  lower  borders,  and  to  the  i^itervening  fibrO" 
eactilegos^;  but  opposite  the  gr.ooved.  part  of  the  bqdy,  in  wh^ch  f 

Ue  the  lumbar  ,aTjberie9  and  connecting  branches  of  the  sympar 
thetio  nerve,  from,  a  tendinous  arch  whijph  is  stretched  over 
tben^  aiul  connects  Aether  the  digitntic>Qs «  it  is  alpo  attached 
to  the  roo^  of  the  transverse  proc^sse?  of  the  same  vertebrae. 
The£boes  run  downwards  and  outwards  to  form  a  roundish 
Udusiple,  whidi  enlarges  in. the  centre,  but  gradually  diminisb^g 
tqwiiiKis  Poupart's  (igament,  and  ends  in  a  tendo»  on  tbe  outer 
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and  Ulterior  part,  to  wVcK  are  'uiitteA  tftb  ^htA '  6F  'the  ilidbdir  i 

the  two  muscles  ttien  p^ss'  beneath'  Poii(^ai'tVirg^nf^Mt,''ih' the 

*     -g^Opve'tet^een  the  pectineal  eminence  aftd  lih#  'cf«l  df 'the 

JjJ^  =  Siura,  an^  dre  inserted  by  6he  attach Wiertt;  ititb  l^e  fWrtll  «r«a 

'chi^n^ef  and  contigu6u4  sdrfac^  df  the'^matV  tlfetc^fbrt^  and 

Insertion  (^  the  feitioraf  pbrtbh  krb  kedti  In  thl^  tfis^ectipn  Vsf  (hi 

J^     thigh.    In.the  kbdomert  thk  |>8dai  ife  cdVeii&d'by  the  ftte^^'^feiHa 

S'rolonged  on  it,'  by  the  sriiOl  |)SoW  ^en'  it  'ft'  pr^ehfe  byilt** 
iaphragnfi  anct  ligamentdm  ftrctiktfM,  'Mo  *\Sf  ^^^  kidney -itml 
ascending  colon  on  the  Hght  ^ide^  tfn^  b^  tbcr' de^c<fHdfi)^"MM 
on  tbe  Tell ;'  and  beriedith  these  ^e  urefcer  attdsp^matfdtessielif 
cross  the  muscle  ;  the  gebitb-CMfal  heVve  also  de^eMS' M'itt 
front.     The  inner  border  iir  altfacheji  by  Jes'  dpji^r^pdytJ  tb^^hfe 
lumbar  vertebrae,  arid  fcofre^pbnd^'Xo  th6  teyititoatHfetiC'frenhi 
and  chain  of  lumbar  iglandsj  pb  tb^H^t'ride'ta  tHb''6^k;'feil 
on  the  left  to  the  aorta ;'  but  be^oW  the  Vc'f ttfrrafe' ft  7^'tt'ee'afkMlg 
the  margin  of  the  pelvis,  the  external  iliac  ar^er^dhdArembfeing 
^  •     parallel  and  close  t6  \i,  buf.iie'^r  P6i^Art*s  'W^^eht,'^\ft  nr^iy 
18  placed  on  Jt,  and  the  dbttirtit6r"artdry  and  faet^feli^  beteW^t  \ 
'  the  outer  border  is  in  contact  i^ltK'tbi^"^tmdratti6'ltlttA>m'iAti'ka 
'  W  as  the  crest  of  the  ilidm;  but*  b^IoW^that  wHh'^h^'  iKiw^ 
the  anterior  crural  nehreiying''bferweertth^^'tWo'!rittM:k!d: 
coming  from  beneath  if,  at'the  npp^t^  pkft:  ^r6  thilf  ilib-fttg^f^lil 
and  musculocutaneous  rterve^,  at  (hb  Ih^iiadl^/thcP'^ieilcfti^  ^6«h- 
taneoiis,  and  at  the  lower  p^rt,  the'fertterior  cniraf'iieive.<'TI»^ 
muscle  IS  situated  op  the  tran^Ver^e '  brdces^s,^  th^'^qtrMmttl^ 
iumborum^  and  6s  innonrinatdTn,' Wd  ddntafni 'Sh'W  IfttetW 
the  lumbar  plexus.  Beneath  Poupaft's  ligattientlt 'Hlli  thft'iitki^ 
.bitemal  to  the  ilio-pectine^l  ekhineiids/lUid  tafref^ni^  ft'l^Ho^tt^ 
.      wn  of  intestinb  At  this  $p6t.        ,         '" '  '^^'  ^  '    '  '  ^'^'^^''  ^^** 
inaciu    .  .The  iUacus  mti^cte,  which"a6p^4Vi  'io  'be"ri'tAirti<«^6rthe 


pB098>  U  Situated  in  the  liiac' fossa/ and  i1^  Vhi'c^ktf  bdbW,'  i^H^itb 


w?fifi';v>s„9F  T^^,■^^9w^^•  f^ 


It 


k'iTI^?  nsopf  |>fpi«  !»tV^cfe,  «>t^^te  iafrppt  <if  the  pgo^s  iha^. 
UU^  f^^^tl^r  ^a^^  WA?r'SWi^».UTery^^c0ipm         absent:  it  ijSSi»;;2iL 

b«if(^^^^tfte.;l^»^,4ftr5ftl  j^iebf^.ancj.  upper  ra)irgin.^  of/tW 
fir^f*"n(WWt.M  Wf  ^,  ftqra.  the,intQO^ehing  fibro-,cacliIage,  'rf 
WWv^89iWl3ft{rlyp  f^^,^ep9ii4.  luM>ar,verJebfa..and  fibro-caN  -  • 
tikS^^ii^h^  6iifkurf\ef(i^f^d^  ^  em  Iff.  a  tendon. lyhicli'occupiej^ 
fji^f^.^hir/d^i.ftC  U^^e?;ifi^i,f6f  ff^^.^^^lfh^  bepmes  broader  as  it 
«rew^^,,4^^p,;^^w>..pq8?.^.fi^  sWe  of  ^^  nscrasr 

IWW"P(<?9,b^,??'WW,4n^ft  Ibp  flio-fleptmeaKemiiiehce  an^  bVinifj„.ef. 
9fij^  p4)^8»  wd^a  s|r9J:}g^maci.aip.  ^v0>  pff/rom  Us  Uwer jpari  tion. 

^49^^^Sh^)^kf^;Mf^',^^^^^  covered;  by  th^Rei.,. 

l»WPlWKn'W4  fepw^vv^psfijo^^athe  jower  bV,the  e;cternal  ijmtftioM. 

7vJ^  gWffk^fHi^V'y^^^  yi^usclc'Vrgtr  lielo#  q^,^ 

lVQ,,9|l^qjran^.,if  ,9iUiate.d.Jjn  ^be.,l^lnDarT(eg»orvbetv^een  thigj^^^^ 


!« 


C^^Q,,9ft^qjranf^.,if  ,9Aaiatea,Jjn  ^De.,lmnDar.r(eg»orv  bety^een  II 
^^j(^,^yk\^f^^^  behind,  tl 

tti^.ji\^u^i}f^r  \^am^y,j^iirf(f^  the  .cws.t  of  the  |lilihi  (ft 
fr/i^pjt.qf  J^rfQ^,pb<iu^  iP[P->OJ?.M  5 , W^  fibres  pass,  upwards  ahd 
WfVrrifo^'Pej^^erfcfjliji*^  thi  iofewor  edge  of  the'lasrTlb^lfijf  j,^, 
'fffV^yA^^H^Mimy^  ,ftm  >y  four  ,tenflin*ouj(  pVotefe^ tian. 
jp|^ftj^,ap>jqe8,j9f4he,.fr^nsyei'8e  i)ropjBS8e8,  of  tlie  tbur  Wrt 
J<i,Xip^  ^Uft^rfip^A  th^r^eia  fre^u^ntfy  fouijd  a  ipusculaf  ^pftfrfi 
j%feM?jl|Offr^U,^f^qI)(^rf^  ex^frenivur " W  the'  trtihsver^fe 

l^^p^tt^  9f,,U^iw^,,ar  thre^:  ii^per  lumbar  veriebVd^,  and  bjr 
the  otner  to  the  last  rib.     The'inii'scle  isihcased  in  th^iMstiiniMa. 
.flf,fi^|,^,.kf|v|dJrom  tfe  «ri.  6r  Xh^ ^ifmsvemrir^^^^^  ^ 
mmB  nuiBcleKandM  front  of  it  op  th^  rigjit  ^Jae  is  th'6  a^C^nd-  ,i":J 
.i^g^c;plw^  ^n  the  tefl  th^'^d-^be'ndln^^atrfdA  tT tfie^ktfflfe        ,, 

.jpil^ti^,.. ,  TU,lH4nty.>iiii^  fts  ""' 

ffrof^fcaml  tl^p  dj^pjirfigm  sllghfly  CpV^A  thV'attttcWntrtt  ttytWe 
?l4h»;?f?roJ^si^  tb|Q  at)L^r^ace  isTh^  lasrdOrSiartierv'e'attdh^^th-t^ty^ 
,jil^h    ]^'!jnuf9iilQ-cut^^^^  bf'tlie'  lutiibaf^^xui, 

t jg^hM  t)i^  nsu^ple 'is  the  rnass  of  ^fteerektor'^^Uh^,  Whtthr4t 
!fff«^ftt«!.J>fiy<V)<5f^^W  the  ca:est'bnh^  iKgin.: ';'/'    ^'  """l  7^  -^ 
no /To,']B^^^e  thi.rwpbar' nerves  and  'tN  lUrtibft'J*Jttt»^M  ffieniMec 

<y|||  t))HP,BPs|Mop.o^)thig|jier,vps  wtiich  e^^a^e  fl-ptp  tbde^nttlj  b^t  '  'd 
.onttifi  f^e  ^xi/s: \\t.  fna^beiefl  uufbaehedi*o''Be6,Ith^^i^f«We   ..  w 

jtflit^i^ar^ftiJli,  ^^.Poup^rt  8  iigamerit;  f6  ftttow  a  stntilF  htmith 
,ftp«Hq^'riWpr^tor '.nefveiivrilch^lles  ^long'ijhe  'ptiMii^pmbn 
z^i^e^m^m  !)pi'4«i'^r(9"f^  then  tUi-Us  ft^o^ath  It'td'i^tip^iy  the 


Y>f  the  vena  acjgos  and  thorMsic  ddct,  cut  dirouglH  on  theri^kl 
side,  the  few  ribs  that  Buppnrt  the  diaphragm,  excefit  the  ImC, 
and  aU  the  right  portion  of  the  diaphragm,  except  the  ems ; 
teek  the  vein,  nerves,  and  duct  in  the  tbM'ax,  wkere  thej  hsve 
been  dissected,  and  trace  them  to  the  abdooMn :  o«t  -mcna 
also  die  tendinous  arch  over  the  aorta. 
The  The  aorta,  in  passing  from  the  cavity  of  the  tiierBx  io  tint 

be^\veen'<>f  the  abdomcn,  lies  in  a  canal  about  an  inch  in  length,  faamed 
c^ura     behind  by  the  body  of  the  last  dorsal  vertebra,  lateraHy  bj  tte 
of  the     crura  of  the  diaphragm,  and  in  front  by  the  tendkuMis   ardi 
phTiigni.  continued  over  it  from  one  cms  to  the  other.    The  tboracie 
duct  and  vena  asygos  pass  through  the  sanM  apertvre»  lying 
between  the  aorta  and  the  right  cms:  the  ceUular  menbnme  t£ 
the  abdomen  is  continued  into  the  cavity  of  the  thorax  thrsugh 
it.  *   The  diaphragmatic  arteries  arise  from  this  portion  of  tfte 
aorta. 
ReceptA.  -    The  commencement  of  the  thoracic  dtit^  wiH  be  -aewi  by 
chyh.'    cutting  througli  this  part  of  the  aorta,  and  by  reniaivipg  a  part 
of  it.     The  duct  begins  opposite  the  first  or  seeond  Uanabar 
vertebra  in  a  dilated  portion,  the  ricepiaemlum  dtyli,  to  vrfaicfc 
three  or  four  large  lymphatic  tubes  which  receive  the  \ymfk 
from  the  lumbar  ganglia,  and  the  chyle  from  the  mesentery,  ai« 
connected.     It  is  usually  rather  behind,  and  to  the  right  aide  of 
the  aorta,  but  its  position  as  well  as  the  branches  joining  it  may 
vary-  it  then  ascends  through  the  opening  of  the  diaphragm  to 
enter  the  thorax. 
oriK'in    '  The  rena  azygos  begins  on  the  body  of  the  firat  or  aeosiid 
Vena     lumbar  vertebra  by  a  small  branch  which  is  continuous  with  the 
aiygo5.  ^tnbar  veins,  or  it  may  be  connected  to  the  renal,  or  veoa 
cava;  however  formed  at  first,  it  enters  the  thorax  with  the 
thoracic  duct,  to  the  right  i^^  which  it  is  placed,  and  pasael 
through  the  aortic  opening  of  the  diaphragm. 
spunti.*     The  sympathetic  nerve  enters  the  abdomen  by  paasing*  be^ 
Nerve    ncath  the  ligamentum  arcuatum  internum,  and  it  lies  im  the 
thrcru<l'*<>t>'  muscle.     Tlie  great  and  small  splanchnic  nerves  appeal 
in  it  by  perforating  between  the  fibres  of  the  eras  in  front  of  thtf 
trnnk  of^  the  nerve,  and  they  are  usually  transmitted  throagfi 
the  same  aperture.    The  small  nerve  frequently  joins  the  lavge; 
find  their  distribution  to  the  semilunar  ganglion  and  renal  ptexofl 
has  been  dissected. 
oiTth ''        '^^^  fouda  of  the  quadratus  Ittmbormn  is  a  thin  membrane 
Quaira.  Which  covcfs  the  muscIc,  and  It  is  the  layer  of  the  tendon  of 
'*"        the  transversalis  abdominis,  or  of  the  fascia  luraborum,  which 
is  continued  in  front  of  the  quadratus  to  the  roots  of  the  trana*' 
verse  processes ;  it  is  fixed,  below,  to  the  crest  of  the  iHum; 
above,  to  the  under  surface  of  the  last  rib,  and  forms  the  bthd 
which  has  been  called  the  ligamentum  arcuatum  externum.  t0 
which  the  fibres  of  the  diaphragm  are  atladied.     The  fittcia; 


M'pcffbratMbj'die  last  doml  nerve,  and  by  the  ilio^ngumal 
and  muscalo-cutaaeou*  fof*  the  lumbar  plexw. 

Tbe  fmmaxif  the  itimeui  and  psoas  musdea  fonm  a  partial  luac 
thcatb  fi»r  theae  miiBolea  wbiok  it  covers*  is  much  thicker  below  ^'V^^^-  - 
Ibantabeve,  aad.ia  formed  by  tnaosrevse  fibrea.;  where  itcovem 
the  iliacus,  it  is  attached  externaUy  to  the  macgin  of  the  ilium» 
and  ia  contieoted  to  the  fascia  transversalia ;  intemaUyf  It  is 
tintted  to  the  margin  of  the  pelvis,  and  is  continued  lato  this 
^vity  |o  joia  the  peWio  fascia:  the  tendon  of  the  psoas  parvus^ 
when  present,  sends  to  it  a  strong  tendinous  process  at  ita  in*- 
section  into  the  ilio^pectineai  line,  or  brim  of  the  pelvis ;'i&fe<'> 
riorly,  it  peases  beneath  Poupart's  ligament,  closely  investing  the 
two  muscles  aa  far  as  their  insertion  into  tbe  femur,  aiMi'  it 
joined  laterally  by  the  fascia  lata;  it  is  cXesely  united  *to  thr 
iMter  port  of  the  Mgament  and  the>  faacia  tranaveraelis;  exteiv 
nal  to  the  femoral  vessels,  but  beneath  these  it  gives  off  a  pror 
longatten  wfhieh  takes  a  part  in  the  production  ^  tbe  tubular 
feoioral  sheath,  which  sttrrouoda  them.  When  the  JQiaoia  is  <  fol*^ 
lowed  upwards  on  the  psoas,  it  becomes  thinaer  as  it  asceads,' 
and  it  is  connected  above  to  the  ligamontum  arouatum  over  tbe 
npiper  part  of  the  musole,  externally  it  joins  the  AaoiaxOD  tte 
quadraltts,  and  internally  it  is  connected,  to  the  bof d^ra  of  tbe 
lumbar  vjertebtfle,  and  to  the  intervertebral  sub&taace,  the  vessels 
and  aervea  preveiuing  the  attaohmeot  to  their  centife. ;  and  by 
this  means  aa  <arehed  appearaaoe  re#u)ts^,  the  low'est  of  the 
arches,  and  the  strongest,  being  one  from  the  )asjt  lumbar  ver« 
tobra>to  tbe  brim  of  ^e  pelvis,  and  beneatb  it.  pasA  tlie  obturator 
and  htmbo^sacral  nerves.  Thia  iaacia  is  covered  by  the.  thin 
aubserou^  ceUulai;- membrane.;.. the  branches  of. the  lumbar 
plexua  areat  first  beneath  it,  and  the  ^ntarior  crural  does  op( 
^fbi\aiie  it  till  belyw  Poupart's  ligament.  .T^ke  away  now  the 
fascia  from  these  muades,'  raise,  the,  iliac  fascia,  tows^rds. tbe 
brim  of  the  petvis,  Audi^voia  portion,  af  i^,  tbatit^o^y  be  ^1- 
lowed  afterwards  into  tbift  c^vit^p..  ,  .....?   t       ,    , 

^)^'P9Qus>mifigm^9musth^  aituafe  in  {lart  yci  tb^  ^t>don9ei^ gj^^ 
^jbA  in  part  in  the  thigh,  differs  in,  its  relations  atCporcUog-A*  onet     *^  ^   ' 
or  the  other  portion  is  di$s^cte4 :  Mrge  above,  but.am«Jl  and 
pointed  belaWiPoMpart>,ligam^nt»  itariref  from.  ilie.  side  of  ib^  Origin. 

lfl9^4ofSfiI,an4  tbe  £ve  lum^  vertebrsBb.by  dig^^tion^  attaebad 
to  the  upper  and  lower  borders^  and  to  the  intervening  fibrpr 
eai;tiiage^;  but.  opposite^  tbe  groQv^4  pf^^t  of  tbe  body,  in  which  •  ^ 
Ijic  tbe  lumbar  .arjLerie^  and  connecting  br^cl^e^  of  the  syn?per 
ihetiu  nerve,,  from,  a  Jjendinous  arch,  whi.qt)  is  stretched  over 
tben^  and  connecta^elb^r  tbe  digitntioos  j  it  ia  also  attached 
tOtthe  TQops  of  the  transverse  processes  of  th^  smi&  ver(ebr9^. 
Thfriibves  run  downwards  and  outM^ards  to%m  a  roundish 
u^sfilfi,  which  e^fd^rges  ia.the  centre,  but  gradually  diminisbea 
tpwiwd^.J^oupar^'s  pgameot,,and  ends  in  a  tendoa^on  tbe  outer 

o  o  2 


5^  BtmtiHovi'b^  kki'liiiiiifiilt. 

and  anterior  part,'  to  wT^cK  att:  'ufitte'fl  tfie'  flbrA  'rf  'the  iliien!; 

the  two  muscles  then  pass'  beripalh'  PMipftrtVl^irtetlt.Sh'^hie 

"     ',  groove"  bet#eeh  the  pectTneaT  ettiirt^rtf^  alid' ^  cfest  «rf  the 

^^  ■'  Miufn,  and  are  inserfed  by  tine  ilttathWiini  ifite'  the  *ttrtl!  tw 

"chankr  <u^<l  contlgudui  sarracciijrtfae'tfemurt  the'rHatHinariJ 

ijieertioi)  of  the  femoral  pordbh  &rb'6e(Mlh  th^disiiMtitHirfthe 

2^     ihigh.    IriitTie  abdomen  i!he'^§rta^  ife 'cbteTled'by  theHtac&«d» 

Srolonged  bri  it;  by  llie  BrtialTI  {ifeo^s  wljen'  h 'Ps  '(irt«*lnti  by-fte 
iaphragm  and  ligamenturti  ftrcuaiara,  81^6 'b/ the  ki^e^-and 
ascending;  colon  on  the  Hght  stde;  itnit^Hre'  desWh^^ -Wfo" 
on  the  left;  and  bencatll  these' flie  ureter indBpfrrMattefestdJ 
croBS  tlie  muscle  ;  the  gfeiiitb-Cm W  herve  alw  derit^eMS'  <*  iM 
front.  The  inner  border  iV  attadie^  -by  its  lipper  WiftJ  V»  th« 
lumbar  verlebrae,  arid  Coi'refljibndS ' to  tbd  iiympftibe(ic"'Wer« 
and  chain  of  lumbar  elands  ;'ofa  tTie  rl^l'sfde'tcr  tHe^U^Ttt;  fnd 
on  the  left  to  tl»e  aorta  ;bilt  belbW  the  *e«rf»r*  H  W'free^l«« 
the  margin  of  the  pelvis,  tl(e  eKternal  iliap  artery  iMdVwittrtinC 
parand  and  close  tb  it;  buffieir  Pbilpdrt'a  tfgaitl«it,tft»  wterj 
W  placed  on  it,  and  the  obttirdtbr'arteTy  ma  heWblie  !>*>«'''" 
the  outer  border  is  in  coHt'Sec  *itb^he  "fabaihMtia'liltribWrtltM 
'  low  as  the  crest  of  the  lli^ih;  hut'  H«loW^thet'#hh'  tb^'  iKicm 
ihe  anterior  crural  nerve  Tylfig 'between' th^ 'IWo'tritMcfn: 
coming  from  beneatli  it,  at'tbe-tlpp6l"pWrt;  flr*^bi*ilito-htgtlf»ii* 
and  muscuIo-cuUneouK  i^eVveS,  ar^hy'WiiddIVtfie"iirtetB*lt"' 
taneous,  and  at  the  lower  pflrt,  the  atJterior  ctlirtd'ufeiVe.'-'l** 
muscle  is  situated  op  the  tnini^eHe '  prbbesslH,'^  Uib'- qtmdrttal 
lumboriim,  and  ds  innonfinfttum/'aiii  Wwtam*  toMlS' totei*' 
thelumbar plexus.  Bcneath'Piupart's'ligattirirth'flll* tfctf«p8« 
Jextemal^  to  tlu  ilio-pectineiil  eitiin^c^,  tihA  'Hr^lW  s'-vivtra- 
■"■  uon  of  intestine  at  this  spot.  '    "  "'  '      '""  '"  '^''''■'■'  '■' 

SrfJS  The  {liaeut  miiKU,  which' ^peiii'^  'to  'be'ri'^tAilrticrt'rf'fl* 
psoas,  is  situated  in  tfie  iliac  fossa,  arid  \i  WiiSikbrbrt**',*  •'i«* 

°^»-  ,'t  joins  the.  tpndoq;  than  al' its  iippe'r' pai'l.'''thls  fiiyi**.** 
fiow.all  tJw  '^^ial;  fossa, ,an4  frorri  tlie  bas^'brtV^Ci:"**.'*** 
At^.  fsreat  of  tbe  iliupi' |im4,.t})e' JUo-fumbai'' U^aMi^t;'''aM^ 
.Kfintiifrom  the  lu^teri^r  spipoiis  processes  *f  thft  Wortel'da-*'*'' 
,b«,froi»the  fiin^  jn^gin' sff  ihe'iiotci' b^ifW'^  '.^ 

fibres  pass  downwards  and  inwardsl'  conve'i4c!Ai6'-'t4  't!ffi"|IMIa<^ 

.,rf*/p«««,  ^  mm 

^(o.tjcfleRth  ^t^ 

,2^-    ,tfl  the  wert  *»'"' 

B^    ,ab9»e,  PoHPH  w* 

""*  .  ^ight  ride  i;li(  »*e* 

liBW.iidl^Ww"^  ^^**l!f 

,„(r<«n.tl,(:,]w  Wg* 

which  isfxe  iBfWC 


i^tr^l|it¥)ii^,fM:ie  jB^en  AO  f>«  (J^ss^ctwn  of  the  fhigb.  . 

uiiTiw  ttKW  |?«pw  j»*V^<?&»  ^ft\i^te  iafrppt  of  the  pso^s  ^ft^-p,o« 
miA»  fft4j^tW  ^<^ AM  WAer»SAW»  i^  very ^c^njmonly  absent';  U  i$  ff.*;^-. 


ft'<t%W*»^«^  ,wjtt.a.|^r|fe;fl^t4eo(iw),i:it  anW  frbin'flie  lower  origiti. 
bW^,pf  ,tfte.;^$j;.4flrsftl  j^rtelj/^g,  ancj;  ^PP©r  mjprgin  of,  tM 
fir^iJH»n(WWj,P»  Wf..^.  .%ni,  the  AntQirvening  fibro-.cactilage,  rf       ,    . 
Vf^.j^sOil^i^frhffi  t^^.8«)Q9n4  luAft^ar  verjebra.and  ,fibro-car-       •     * 
l^^^^lh^  %fc8,ijeftqpnd»  a^i4,eri^.  i^.a,  tendon, lyhichoccupTejJ 
tffi^p.4hk4»,ftCd^^  €i^if«ii;ioir  .^Ke  imtwi^Je,!  b?prnes'  broader  akitf 
flRRM%cVfi%.4^^P':^^W^  pW9.ea  fib  th|e; JRner  si^e  of  .{h?'  nscTair 
Bfjig^u|f^.^b^,ffi»qT^.  41^^    Ibp  Oio-peptineal  .emibehce  arw^  onrti  i„^^ 
^Pjtl^  P^fVjis,  wdja  str9i|g^w>iQiaJ8  ^v^t^  offirom  its  ic^werjparftion. 

¥^4w^rS^^SmM^'..J^^  coyered  by^th^Rei.,. 

fi}^fyr^iffpAMd,  x&^y/^f^n^^jipfX  the  jower  bVithe  e^cternfl  Um(*tioiit, 

f  f^jK  ^VR  #x?  J?^^^l^  t^fPJ?t^M^AiwItHjhe  j^ba^'piagnyi  hi 

ftw>/,a>wejjanrt.4?  f$uua^^^  

^My,  of.4h^,^dp^n,  ,lli  4we5  J)v  apopeMrptT^^^^         5?3 Origin.: 
tbfl.iif^uRiJ^r  Jfgamp^^i^ajfd.  fr9p  the  ccest  of  the  |liuhi  f^ 

jfH»^iVrrif  .^^4)e,FR«^r^,/upf9  .th^  i^Fpor  edge  of  the  lasmbTbtm^, 
-l^fifTly  4taj.^^fjl^jJ[^gth^j^4  ,»lsa  PY  tour  jte^flln'ous  prb(reis^6ti<»- 

if^\9^ftm>^d}Pfi^^f)hW^P^p^^  of  tlie'tbur  fim 

4aM9?MF  ^MJt^rv^f^^mejA,fre^^^'i^^^^^  tbiind  a  tpuscular  j^'o)rririi 
J%&i)k9^]0ff'^^,^^diefr^^  one ,  eWremvU  '  to  the'trtnsV^rte 


betweea'th'^  iJIinbo. 
ehind^  tH0nim 

Muscle. -^ 


fff^ify^^dmr^i^  one  I  eWremvU  '  to'  the'trttisV^rte 
9f(,mi^Xw'if^,ff  t^ijre^'  li^per  Iilmbaf  >ertebha,  aii'dbV 
to  ttie  liast  rib.     ime'ihqscle  is  ih cased  fn'Vhe'^Mcft'n  na^* 

it-ahsve^S^ia/"ab'dW-  «««• 


rfHbr;;.profi8j^  fh^  St^rface  is  Th^  last  dorfiial' nerve  ahd  h^^th-t^i^y 


Dittco 

I 


.jpfbo^mji^ky  scribe  aw^Jlh'e  sub^tarice  of  tHb  wti^id'as-ibir"*^ 
•jWrtWP  pos}Uop.o£,tliejier,ve8>tich  e^bn^eHoity  ih&dAn^l'i  btt  ' '>  ..• 
.^t^'  f^e  ^xiifSi}t'  fpay^be  |efl  UDfoUebed,-<o''8e^6  ith^fi^TMWe   .  ./f 


bod 


5fK>  DISSPCTION   OF  THE  ABIHUiAli; 

»  distributed  in  tb«  wall  as  an  intercostal  nerre ;  and  tbe  ciitar* 
neous  perforates  the  internal  and  external  oblique»  and  is  disf 
tributed  over  the  gluteal  muscles.  The  artery  that  accompanies 
this  nerve  is  the  anterior  branch  of  the  first  lumbar,  which  is 
supplied  to  the  wall  of  the  abdomen  betwoen  the  internal 
oblique  and  transversalis. 
SymiM-  The  s^nyxMikUic  nerve  in  the  abdomen  consists,  as  before  seei^ 
Nerre.  ^^  ^  gsngliatcd  portion  situated  by  the  side  of  the  vertebral 
column,  and  of  prevertebral  plexuses.  The  cord-like  part  re- 
sembles that  in  the  thorax^  one  knotted  nenre  beii^  on  each 
side  of  the  spine,  both  in  the  lumbar  and  sacral  r^'ons  ;  but  in 
the  pelvis,  the  nerve  of  one  side  joins  with  that  of  the  other 
on  the  coccyx :  the  sacral  portion  contained  in  the  pelvis  is  not 
BOW  visible.  The  lumbar  division  of  the  cord»  continuous  above 
with  the  thoracic,  by  means  of  a  connecting  filament  beneath 
the  iigamentum  arcuatum  of  the  diapJiragm*  and  below  with 
the  sacral,  by  a  similar  filament  to  the  first  sacral  ganglioiH  pre« 
sents  usually  four  or  Si\e  ganglia  placed  opposite  the  bodies  of 
the  vertebra*  It  is  sitoated  close  to  the  inner  border  of  the 
psoas  musdey  and  nearer  to  the  front  of  the  vertebfsa  than  ia 
the  thorax ;  a  chain  of  hunbar  glands  lies  by  the  side  of  it.  On 
the  right  side  tlie  vena  cava  partly  conceals  the  cord*  •  Each 
ganglion  is  connected  to  the  one  above  and  below  by  the  trunk 
of  the  nerve^  and  it  su|iplies  moreqver .  external  vA  internal 
branches ;  the  external  are  two  or  morp  iilameptfB  to  .unite,  with 
the  anterior  branch  of  each  spinal  lumbar  nerve  as  it  enaerges 
from  the  canal,  and  before  it  joins  with  the  collateral  ones  to 
form  the  lumbar  plexus :  these  connecting  filaments  pass  back, 
wards  along  the  centre  of  the  bodies  of  the  vertebrae,  with  the 
himbar  arteries,  and  beneath. tlte^archet)between  the  digitated 
origins  of  the  psoas  magnus.  The  internal  branches  from  the 
gangUa  pass  inwards  on.  the  .aaita»>aiid  vena.ofiva  int«»(«r  the 
ramb9»«ortic.  plexAis,  and  ot b^a^  desicend  inti;^,  the  ^  pettis  .ta  unite 
vnthitherburppgastiic  plexus*-' •«  •  ,  t  ,^^^,^ 

Lynpb.      A  chain  of  Ijimphacic  gianda  is.phieed'OQ  ^ach  iMe.4>r.tb6 
*^^     ipinei  and  continued  doin^nwards  aloag  the  i^xieraal  jiiae  artery. ; 
iheie  seeeive  the  lymphatics  from  the  Ipwfir.  ex^iiawtifv  v»i 
lower  half  of  the  body«  and.  iopea)by  th^ir  /lyapijiatic  t^ss^ 
hsio'tba  tho^aoioiduQl^,   n    .  .;    .  .,  i  •  ,.    ,   i  ).>  ^  ...^  >.,.(>. 
Lumbar  -   The  Jiii|ifciriari(iriesyfQur  ofifiiKe/.iEi.,iHiB;d;>^qw  sfMKb  9i4e»)||riss 
^"^•^•^'fronrfcithe  positerior  part.of  theiaart^,opp^ttl9,.thejGfmll9  ^iMie 
lonibivvertiebffler  and.sametmes.tbe  kimocheajoCre^^fyraittaidi^ 
arise  by  a  comrooa.trwik;  shesetifissembi^  tho/emt^  ja^ei;c^slii 
ks  .the  .shoKa«.tin.'4ih«ir  ..cpvrse^.  a^,4i^ibtlMiHif<.    £llQllt:nM 
bsckwands.aloBg  .thei.een tf e.  fii,  nhe,  bo^^  of.  the  V|^Qt|r%  t^enc^tb 
.tiie  /SyaipAthi^ic  qerve..and.  p^MiSSi  mm^let  U)f^{HPp^ii9iVW  ^ 
lying  betteathjtfa9  QruAof  .tb^.dUpt^rpga^,.^  %.^  i^^^^fi^ 
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descending  or  icommunjcatiBg  to  the  second ;  that  of.  the  9^ 
oond  supplies. the  geni to-crural  nerve* *^ though  this  oftentimes 
comes  from  the  connectiag  branch  between  the  first  and  secoad» 
t^the  external  cutaneous  nerve»  and  a  descending  branch  which 
throws  itself  into  the  large  asterier  crural;  thajt  of  the  third: 
serve  is  distributed  by  a.  large  eatertial  branch  to  the  anterior 
ornralt  and  a  deacending  one  to  the  fourth)  from  which  an  offset 
goes  ta  the  obturator  nerve;  the  branch  of  the  fourth  senda 
ooliwardsa  Jaege  division  to  the  aqterio^*  crural»  a  second  branch: 
tm  the  obturator^  and  a  desceadiog.  ooei  to  the  fifth,  to  give  rke; 
to  the  Inmbo-sacral  to  the  sacral. plexu^>  t 

!  The  mmeuio'€uUmeou9  branches^  twa  in  number,  come  from  £„^|j. 
t}ie  first  lunbarnerve;  Uie.upper  one  is  iargest» and  is  called  iUo-««- 
inguinai,  and  the  lower  one,  the  soiail  miuscukKCutaaeous  nerve,  ^ctftel 
Sometimes  there  is  but  the  large  nerves  The  large  branch  or  mo^f^^^*- 
i^gwimal  mne  (iiio^bypogastrie  Sclimidt)  appears  at  the  upper. mo- 
part  of  the  outer  border  of  the  psoas  muscle,  and  perforates  th^  n^It'^ 
issciacovefiag  the  fuadsaiius;  it  now  runs  downwards  and  out^ 
vaids  to  the  crest  oif  the  ilium  acspas  the  centre  of  the  quadra- 
tos^and  surrounded  by  mueh  fat;  it  tbea  perforates  the  transr 
Danelis*  muscle  shout,  the  pvbddle  ef  the  crest  of  the  i^iium,  and 
between-  itiend  tbe.iatevnal  oblique*  gives  its  cutaneous  branioh 
toilhet  dorwm  oClh«  i\iwh  .wjhieh  perfoqM^  both  the  internal  and 
the  exAerital  fbiiqAies  the  trunk  qf. the  nerve  eontiaues  fi^r* 
iwdaalaugitbe  eiiaHaibetTreenrihe  two  mu8fie%  and  divides  into 
ai»  abdemtaal  «Kd  ingmmAtktsawsii*.    Tba  tfltd^mwal  brwtck  baa 
baen!<Kiet)t  40, ibe distribute  bcntwieen  ^ .  intemal  obliquff'  9^ 
trensaefiaUe,  aa-the^of hap  abdominal  «(^y;eai;aad  ta  tarjRiinate  bjT 
beeamJng  •cutmaawstin.  the^  hnrer  ,paiit:  of /the  abdoiiieB«  after 
|[ffrfi>9ltjl9g  bglh4he  eKtenaa}  wi  {9 tarsal  ^l^lique ;  th^i$i§mml 
mtmekj  still  directed  forwards  between  the  oi>lique  and  trauflK 
igssnlwi  is(  I  €owiesfte4 .  toi  iihe  aaruill  iiHisculo-cotaneousii  near  tlie 
irty»t.«f.tbe><ra0l«jrun8.payaUel  ip  P^^paf tr s  l$pimeat|  per&irates 
fbe>iiiteKiialoblique>  leafesi4bei  abdo<ni^fd  w^,  by  the  external 
aiog  with,  the  cbr4»  aud^iardistribut^  to  the«int^ua»^nts  of  the 
^oin  4iMi  sevotum*,  1  Xbe*  snHi//,^mi«M|i4^ci4fluieot|«  nerve  crosses  gnau .  • 
t)^  ^uadratusr/lQireii,  than  idle.  Wgoane>funs  otc^  the  iliacuij^^ 
iMrhnr  !th«iere«lfc4>f  the  ilirnvk  and  ue^p;  theaf^erior.  spine  of  this  neous. 
hepettperfimtestthia^taiiiasversaHf  wm^  and.  either  ends.tpgr 
jsining  tbe/iQguiiilA:bpuiah<«f  tbeii)io*ingui^«l  at  thia  «ppt,  or  |t 
aendai  a9ljr>a  >ainaU  eemmwMcatiiig  ifitao^iH  .M>  it«  .tbea  ruoa 
jbrwardfiipar4Ue)ot^.fh0,iotfaer»b^  b^hw  h^  fi^rfbrates  the  i^ 

aiit0^elftioii  with  Jth^c^vAiMidip^aiiiAiai^  it  .tia  ]^  distribute 
^thejUitegime0ts>flfveri9g.(it«^(iiTbis;a^rve  givfs  fitamentsto 
Sbe  kwiin.pavr^iQfithA  jiMeifn^l  ^q/i^^*  tra^sif^saUs  m^us^lfs* 
-^K\\l^\fmkMfmiif9kiOgi^^  the  commu- o«Diu». 

ddmtiQi^  Aw)^ulM!lwi^itj^i#r«^/ja9fl}  iit^opd,,  .oc,  .fr<9n..tbe  s;;^ 
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mme,spi>h'f^^J^^*WWf^¥  ilUw^?ripr)p(»'t»iif  tl«($blllll^r«ilil  band 

SqQn,rep(;M^«iiia,t|>e  dis^^tioaof  the  lumbfff  ptoxti«,4)i«(lfa«i% 

i^ryp^ 9^49- tb^porUoQpaiHQ. being  ibfiv!!)' int^n4« .frAmtth^^w^l) 

tjieiknilq,  t^e  6A^>8ef:ava;.pf)Uul|ii;.in<mbrarieiiWikitfl)(jm>«C9^^^^ 

inaer.      ,.  The.  ^t^cium^t  i)f .  fch^  iU««i ;  fof ^  4a  /  tbf»Tibni9KiO{i  lilftMWil 

FMcia.  th^.  j^ttejc,  if  ih»  ireflwt^^  pPrtion:te.'fQltawed|.ii.i«  8«iip  ft*  ^i!^ 
a^  tj^,  brjifr  ^f  th«'  p4yJb.(by jQi9i(9iUMr|ieiji>9Uiiiii%l9n43li0bll^ 
^  ^ne  ,^po(,.the,i]k^lvii9  /{^i:iA.at^i^h0d)laiitfa$*jMP9)<H«e4vi| 

qc,  tqnd9Tor^ar4»  iijong  the  bij«ni(<><(lie  iMeiiRMl '«tiiii«^iw<hr«f^ 
ra,,9PD(tjfii^ov^, .a^.,tt>is  p9Mrjt^.¥rUb/ib)»iipi9«tMMi»l4poncioni  oC-4)ki 
tk^ci^  lQt%.wJiigb.BBc^»48(.^be.ifittAch04  tO'tbe>p««fehle^  pf 
fhc^  roi4b^^,bti(i^^V  l^e  :aftPirci^lm0*anriiiQitlillii»a(lb«bkldbi^ 

^))e7^iif),,(e]^i(^n^*vpw^«^IongTr^<^>vi90f  viai^^  oftibo  iK^onyf 

|im3cl?,:aA  bigh<A4  -tbis  4li(>Tr«nt^r(an)ig^i»r)^'irf|di^t8f  AxiKl'jIO 
i^^a^r/in^  int^rffaU9ii^»3l)r;ti«tt)«tio|»)WMbilli^  Ulum^i.!//   .'>rU,j 
Peifjc    I  ^  Xh^  ji^pic/ftfiai9t  ia,  tiHilhii>  .»i€«$b»»iie  >ini»g4b^  (VHaUr^tf  t  ^ 
**  **    p^1xi^^^lC9^gb.^Fb^h,tbeiQj>l4r<^or(»)VHi«|i•)lfee|k;;itift^^ 

^l)9^/e  ^tq,^  ofpeoH8t,biQ^i¥}Ar3^/ilQ(i)hfAoWi>iorJtl|(«fQjmi!l>fnd>9 
i^^^m,an4.pMbH^friii^4<0r94t  $94{f9«9?i«tiQ'ligM»en^»;ia&)fi  itiesf 
t(^,4|p^;tin.,th^..pMr%>,it^bicb.iisrtiO^ 

is  usually  said  that  the  pelvic  fascia,  deaeeada  tQ>jlfeiarpi»iMM<ni|<l 
c)^YJ4e;a,  i^9tVf^'P^tiaRa40iiNkftiH'iW»4h'e«wmoalt'ta{^ 
ia.t}i^.p^yiay#iu)iaq,pxt«iriH^  on^  ihe  90»^i9mtif^Qf  tbn  priWf 
^  dir^ctioiv:  H^hic^  4^a«f  ndp#itQi tl|^iin;H^)<>£iitM>in<bi9«i[  «im^ 
i^r^,p|L  ;b^.fpelMi«inWKivifif«aW^d>^t«inalw-f  i  <  Tb^tpDrMOAdrffr 
^fl9t44  ip^i^rda;jto(  tb^,vi8o«ra»i0ff  ^b(e  Neaifl^iyteatrnQfe-boiflMn^fW 
a,^ec^;i^pfji^>fi^)>(i^j)aKtbfw»,ipadf,.b!ui^>lh«  tmk  «f^4lit  ^aap9 
Qi;^.t))fi  B(i4\r>oi;biabpy.^Taml/belAiyp<^Miii«Hi(  bat^Kc^iivBd^it  Xhe 
&8pa.^bpv^  tb^igi^ir^t^ff^af.^b^/ityefijcalr  mr  ill^(.pel«i€k)J#v4)l 
ql^qse  coqt^c^witJp  tbff  abtUffalOR  m^MI%Ao4-is'A»iii)9)«Dii^«iM4 
y?,  tl^e  Jbio9m^oMndit4'i^mai»ifo'e^«ef;a0  ibftC  iftiiaoo^tiMhfMy 
9|)^v^  .^nUreijn  tw  4b^/ bvim  10^ ^tbeiip^lvjah^hMt .0plj^ilqri^ff^a|jl 
eff^i^t,  qf!«b^9*  be^e^n^.  tb^i/tmiro^iliaerj  axiuphoraif^bMriftrfh^ 

notch  in  the  upper  part  of  the  obturator  or  thyroidf^f^minSM 
and'  it  b^r«  }mh  rf»r,Abpu^,i<N(m^ineb»  ,«b«v41iaQ.'Aa«i4owbi^  ia 
in^r^^d4ntq  ^e  brin»i<J)fiaR(b9i  Mtcbi  it'4ui^ttbft>l9ri«Ml«iA 
fi|ti)l  foUQW4ng;tb.€;<^4gin  /^f.  tbti^nauacte^  fqim^  an  Qv^belfVUrolte 
nbi^r^qri  ;vi^a4^)ii  iimi  ^fom  ttm  appii  rmmwi$f4^iUii  fi«e4> ItrAlif: 

^ptltiorui^ttig  tut' h  cffMbiy  irteaab^^ifae  dtMiiK^r'bilMe  frdflPltfrcMi^ 
a|ioye.<Q4h« <i»fi*rtor  datfet  oflfhtf  (^dTfar|  vmI  l^iay  ^JJnyfyaQolltatiilpnSay 
if^«RTA.(^,t)iet|tw<P:fW'Mf  4<}Itlift^(ingy^      thalp^Clian  )  /t;l  loiioteoq  9dj  . 


ti  il-Cll" 


COM* 

lf.ii  1' 


antra,  Min«}8iiaU(f)«r»«^>|q)ib,^,i^«f^|i^ll^fffl^;t  .„r,  f,,,^  ,,.„ 
thd£Ucinalr0DdiiD^^Al)^HK:^i$«|BA^9(i  jtr^mriHifq^^  Sh^tmmi 

oiftcto  ih^j.piilM«biDn4  ehft^^M^.  the  ijepMoi^HPij.^.  isww>\y  Hm^ 
fil{mitnuijcali(r>{he,ili9rWii(>rAi  afiiiq^lai^  ..pfxiasiai^Jyi^^^liH^. 

.    The  limbo'Sacralf  or  communicating  nerve  fr on) ftbft^l^^ll^^^ptmbo- 
tqdtha(iBiciial/ipl6ftii9ii^i)»(|^i9J;rlJt^i  V^^^^  vSHL. 

a9f)tp-iliacv^itn{ih9%«ii bfsp|pMh..rt>^ Jn^^nfJi  i[WrnfHr|«»y»t, W»Df i 
and  dUQihi9^Pi'MlmiyuiaiSiA^i{^j»^'ii»i  *fln|).ftf  4Jfe  ^Py^wiWAi 

im^kiiifii»ide9cj^si(mfiP«tfi)Winct^^^%j)f$l9rH^ 

amall  neriiaait^tli^,p^i^afil9iHliW#(4fV?Khiph4fj$^j  f,ir.f  <,)  g  ,rtrmi 


iiMMvtor|ilbmb^foAniiioiiU«IM«^(ft^  imi^f^.  ,W9pmpmfth^<!^  , 

iinBter  9drt«iMB^w^  fm^m  brtfWifij^J^#,,iwwf  Wi?»^     '"^ 

p«ifiiHitf»  Itvlii^ef,tf)fi|iralt«£,,tteif^4w^ic9^fi«nim 

vaMte  •»di|b4'jiii«r{«|lo«bli||||e<^VNiii«^^  M«rfl«»i  SW»t 

diviainff  into  an  .abdomijQal  md  a  qjutaneoua  branch :  the  former 


out^r  bcHuxiary  of  ihe  iiohi^-recUl  foAfa^  add'  ii  j4Nimi<  A^vv^ 
bj  the  thin  layer  of  membrane  on  the  levator  am,  from  the 
baae  of  the  triangular  ligament.     One  aurfiice  of  a  i«  in  xelar 
tion  with  the  fat  of  the  iachio^rectal  fotaa,  and  on  it  lie  the 
pudic  veftsela  and  nerves,  but  contained  la  a  sheath ;  and  Uif 
other  touches  the  obturator  muscle. 
Dissec.       Detach  the  fielvic  fascia  on  the  left  side  from  the  wall  of  tb| 
^^°"'      peivit,  and  separate  it  carefully  from  the  obturator  musoleas  far 
bAckwards  as  to  the  spine  of  the  ischium<  and  fonrards  to  Uh 
anterior  ligament  of  the  bladder  of  this  side  ?  the  levator  aoi 
arises  from  its  under  surface,  and  is  raised  with  it.   i9aw,throagh 
the  left  OS  ianominatum  in  front«  rather  external  to  the  anterior 
ligament  of  the  bladder ;  next  through  the  lateral  part  of  the 
aacrum,  internal  to  its  union  with  the  os.  innominatuaK  sod 
lastly*  cut  off  the  spine  of  the  ischium^  so  as  to  leave  itattacheii 
to  the  levator  ani;  the  bone  can  now  be  separated  from  Uiff 
rest  of  the  pelvis,  but  its  removal  is  to  be  completed  by  dividing 
the  parts  passing  through  die  sciatic  notch*    viz.  the  saGrsl 
plexus,  the  gluteal,  sciatic,  and  pudic  vessels  and  .iierves,  and 
the  pyriformis  mu9cle«     All  the  muscular  subataope  hetweea 
the  surface  and  the  bone,  which  it  would  have  been  otheririas 
necessary  to  cut  through  in  an  untouched  subject,  has  b«eB 
already  removed  by  those  who  have  the  other  parts  of  the 
body*     Place  a  small  block  beneath  the  subject  to  raise  it  froi^ 
the  table ;  partially  distend  the  bladder,  but  not  enough  ts 
occupy  the  whole  of  the  pelvis  ;  introduce  some  cotton  wool  into 
the  rectum  through  its  upper  extremity;  and  insert  anolbef 
portion  into  the  poOch  of  peritooseiKn  betw^een  the  reotum  and 
bladder,  in  order  that  this  may  be  promiaenion  the  side.   Cleaa 
the  surface  of  the  levator  ani  muscle,,  that  presents  itself,  and 
is  attached  to  the  pelvic  &scia  which  may  be  heldopbyJioeltf; 
remove  the  cellular  roerobran<^.  from  tlie  coocygeus  rnV'^cIo 
which  is  connected  to  the  spine  of  the  ischium,,  and,  also  from 
the  vessels  and  nerves  that  have  been  cut  across, 
dmin         ^'  ^^^'  ^  secB  by  this  sjde  view,  that  the  great  space  io  the 
the  Out-  lower  part  of  the  dried  pelvis  is  closed,  for  the  most  part,  ill 
ih^e^Pei.  the  natural  state,  by  muscles  extended  between  differeotpoials 
^''       of  the  bones,  or  united  to  each  other  in  tlie  midille  line.    Thu% 
beginning  behind,  is  the  pyriformis  muscle,  now  cut  acrofs,  sod 
above  it  are  the  gluteal  artery  and  nerve ;  next,  the.  ooccygeuB 
muscle,  triangular  in  shape,  attached  by  its  base  to  the  coocjk 
and  by  its  apex  to  the  spine  of  the  ischium,  and  between  tbd 
contiguous  borders  of  these  muscles  are  the  sacral  plexui  of 
nerves,  and  the  sciatic  and  pudic  vessels,  which  lie  in  front  of 
the  pyriformis  in  the  pelvis,  but  pass  from  the  cavity  between 
its  lower  border  and  the  coccygeus  :  the  small  sacro-sciati^ 
ligament  is  also  behind  the  coccygeus,  and  connected  to  tbe 
«me  points  of  bone  as  it«    The  greater  part  of  the.remfunder 


iiytA|ilhyriiB'Of '  the  iwbe§.  OppOBlttthtf  foin&'Urr  border'  bftttl^ 
0^tiiffllor«mukileilbfeconi«»*  vety  tk^^  pMlong;ed  bliekwahN 
io'tb«'fr«nt  of 'ike  MGnmi)  psMcd  *  before  ihe  tacrtfl  plexus;  atitt 
th^liyflfbrttiis  mu«d^  bucbehbid  the  t^ieMekr,  whicfr  perfbriite  H 
to  piiM'4iUt'0if  Ibe-  pelWfl.  From  H«'aUacbm^nt  aboire  to  th^ 
iNMe^' 4ft 4»<mi]<ih<  longer  potfteHoHytban  'anterkyriy/ and  a  white 
firm  band  crosses  it  obliquely  downwards  and  outwards* fh>ni  the 
leweffosf^t  (^ftlie«ynfohyslBOrtfaep«A>eB  tothe  spfn6of  theischiom, 
te  ivl«iclv>it  ia'ttiiited  ,*  this  marks  the  attachment  of  the  levAtdr 
tuA*  t6  tiir  under >«tfrlhce,  and  fl-om  4t''the  fhstia  is  conthiued 
SA#fl^ir  t»^fhm^in$berai'fDpMngt  close  '(>e)owPoupan'sligamenty 
tWo^hite>«€mdliMusJookine*  processes,  rtie  aateriorllgametit^  6t 
ii^iddiurityr'thetldadden  the  dorsal  ¥eti»  of  the  penis-  being 
ttltib^din'ihe''depr«sie#iirtvel'vi^l  be4Hv^n^'fheitf;  on  each  s^d^p 
^  behgf  ^fiiMd^to^'the  I  i^de  of  thei  prostate  dundtind  bladd^r^ 
tne^ltftMiltrae^ligakiieflt  lof  -thisviseiHr;  and^ti)!-  posteribrly  it 
fitHMm  to  the  sMe^ef  ihe'veetiim^'  Byth^  refiect'mn  inwards  of 
tile^fiuMia'toitheMiddieliney'k'fbrms  n  %ihd  t>f  IbniteKshtrped 
tube,  whiehi'isi  peirflMteii'^itb  ^pertur^itf  •  ibr  the  \ir6it^^, 
MMileiV'vnd  <reeium,  ^Md-in  the  !fema1e  f^the  uterus  knd  ,  «,  . 
^aj^lnUV'tnA  st'the^pesiefiorpare 'of  the'peMsSt'r^also  pei^<i 
Ibmt^^^by'  thei veskehi  thsit  leave  the-  csftity.  Its  pelvic  sum^e 
sr4ii  ^<Aita<ll(-w4tb!th6  (Mbsereus  'ceHalkr<imefr^iiAe,''Wtth'iTre 
vfaeferU  (^'the^ cavity,  «bd'with-tlie'dbcUrftt<ot  artcfry  and  tiei^^i 
the^oateriseliMBely  applied  ^totlfe  M)Mmtor  muteh^^  toth^  fibr^ti 
bf'^»Mel¥!i»c^esat«aehmen^'  '••  '•'  '  I  *'  •  -.--  -'   '  '- 

fet^^Po'seetth^  o6turttter^teiAa^  brf<Mr>tbe  gfvlM<goff'of  the  ^es!e&f;  oiiMe. 
taltfeiih^  lower  lepettwre  ^tff  the>  pelvi^,^the^  perhMeum  h^tif^^^"^* 
lyeeift  pre^bUsW^  dieseiwed)  •  audi '  it  %HU' '  be"  ^nfmed  lyh^  6h  * thl 
nnseltf lyflthe  bam^  tiMier  kid  eeterhtg'lmo  the"  biit^  f^^'^li 
^4eslitO(^«euil' ibMaii-  ^If  WkMMcMbe'<cArHM>\ipwMM'  w^m 
4bmK  4ti#iK  piss  tUtoUghthe'peMeifkM^^itl  Us  me^^F^miV 
Mtb  thi»^esieal4Eiiid  ebturatof/^aiid^vMlittifH^'^N^^rigW  6fkfi^ 
levatof^efMlntttt^ anglb of  «rtvei^ehc^t(|f;.^h«lrwt^ii  ihtt^kttiti^^ 
Itt^Mtto  fedibfliMHnfiefMny^M^  cE^nk^Uiie  Ih^bftefbrfe'hiHitfoif^di 
JU<itM1tr^tttbf^iiAclSiii^  4Aw«dte  <ai|(M'dettbeMb^ 
ttimi^ytot'the^^dw' ttirftnte  *^tthif^  ye4?c«P  ftkdk^'Kbid'fe^'iS 
^i^kastd^byi^UftfJit  ofi.the  isohiou^^ctia^i^Miitl  fV^iM^ttiiJ  obteiHi^ 

£l   4?hd''oMi»^'iK(«^<<«(^^  ]!lblVlt§  Obtur«. 

ietetoee  <ftotti)tlM  «ne>atf#Mdv  ihe'>»e%ieA(>> lii)  giW^dflP,'' W;t){» '^.^ 
^eYM»MHe»  e^  Ae^p^Mk^f 'M'deteeMe'^eitieAil  W'Mi' wub^ 
£|<bhti<fe'^ftliUhe*db««]raio«i<m«MlH  Wt^  hMth^tdtR^^Ui^B 

riisn[,pHbii9ti  t£(tfaAT<fi«rMuo  A\^t9w:my^me.  ifiQi.fmtnaAr^ihM^is 

«BflB^tobtd.AerQ8s>itlie<afilefftor  parfe^fitdhe  iokitlet>of  ithej>eh^s^ 
the  posterior  layei^f^tbc^^  tviaiii08br^4igdmeM;?'^^'It»'(!cft^Mf''«h^ 
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B«to.     il  and  the  eoccyx,  and  also  into  die  cooejrx  ai  bafiire  aaei^  IW 
'''^'      anterior  border  is  in  contact  wt^  the  poiterior  layer  oi  the 
triangular  ligament,  and  with  the^  apex  of  the  proatate,  aepa« 
rated  only  by  its  covering  of  vesical  fasda;  the  poatMor  it 
parallel  to  the  coccygeus,  a  alight  cettular  hiterval  being  be* 
Iween  the  two.    The  outer  or  perimeal  surlacey  doae  to  the 
obturator  muscle  above,  the  fascia  that  covers  it  only  inter* 
vening,  separates  from  it  below,  and  a  space,  the  iaddo^redai 
fossa,  is  found  between  them;  this  suWace  of  the  muade  it 
covered  by  the  prolongation  from  the  triangular  hgaoseat :  the 
inner  or  pelvic  surface  is  covered  by  the  vesical  fincia. 
XMMtc*       Separate  this  muscle  as  well  as  the  cocqrgeus  firom  tlse  warned 
^'^      lliscia,  and  a  nerve  to  each  will  be  seen.     The  portion  of  die 
fiiscia  reflected  inwards  to  the  viscera  descends  on  the  atirlaoe 
of  the  rectum ;  and  if  it  be  divided  by  a  longitodiBal  incisios 
and  raised  upwards  to  the  upper  border  of  the  proatate,  the 
splitting  of  it  is  seen;  a  process  also  passes  between  the  rectus 
and  prostate. 
VMieia       The  vegicai^  or  r^do-^emeai  fitek^  a  prohMigatlon  from  An 
'**^^   pelvic,  on  a  level  with  the  thickened  band  that  extends  from 
the  pubes  to  the  spine  of  the  ischiom,  pttses  Inwarda  to  the 
midole  line  to  be  attached  to  the  bladder,  prostate,  and  rectnm^ 
which  perforate  it,  and  to  which  it  gives  more  or  lew  peHect 
coverings  or  sheaths.  In  ^e  nsiddle  Kne  in  front  it  is  eontinaed 
on  both  sides  to  the  upper  surfiice  of  the  nrostate  by  a  atrong 
band,  the  anterior  tnie  ligament  of  the  Inadder ;  b»ind  this, 
it  is  attached  to  the  side  of  the  prostate  and  bladder,  fommy 
tiie  lateral  true  ligament ;  and  when  it  is  followed  inwards,  it  ii 
found  to  divide  at  the  margin  of  the  prostate  into  two  portions : 
one  is  continued  upwards  on  the  upper  and  lateral  patit  ef  die 
gland  to  the  bladder,  on  which  it  is  lest  as  cellular  membrane ; 
and  the  oUier  desoends  along  the  side  of  the  prostate,  fur* 
nisbes  it  with  an  entire  sheath  by  sending  a  portion  below  it,  be* 
tween  it  and  the  rectum,  to  join  with  a  similar  process  from 
the  opposite  side ;  forwards  on  it  to  unite  with  the  triaagulsr 
ligament  of  the  urethra ;  backwards,  enveloping  in  a  aheath 
the  vesicidsi  senumdes  which  are  situated  beneath  the  Uaddar, 
and  it  is  dien  contimioas  with  that  on  the  surftee  of  the  rectum, 
and  joins  the  tube  or  sheath  sent  around  this  viscus  when  it 

Cfbrates  die  fascia;  for  the  rectam  receives  a  prohmgatioD 
h  upwards  and  downwards  fhmi  it^  The  sheath  given  to 
the  prostate  does  not  closely  invest  this  body,  but  is  separated 
by  a  considerable  plexus  of  veins,  the  prostatic,  and  by  many 
small  arteries ;  the  extent  and  number  of  the  veins  are  best 
seen  when  the  plexus  is  injected  from  the  dorsal  veins  of  die 
penis.  In  the  female  the  nscia  is  continued  down  by  the  side 
of  the  vagina,  which  it  envelopes,  to  the  rectum. 
DtoMe.       Take  away  the  pelvic  and  vesical  hadtd  from  die  Qfgns  to 


4nH«)MlifW^y  We^a^4*  \i9Mf90fe  ihe^^cUkilftftiDdkrHiliMie'^rmi 
^tfifyuB  ti^t%he^iowar,fwt!Qft^  •rde-^'tbtt  bladHeivibitt'leavf 

.4)f^|ipp«i9S  f|)dt«l«l«rai<  iHirti.  of  vth^t  blftddnni  iK  tiMn  obUftorakad 

•paj|^i«f,M)&>||fln3}»laWe«  Ib49  it,ibu^ho«ins»ftHe(tainddire«tii»4 

situated  «|»>'.Ae(J«ter«l  NrngJ^i^^sroMes^^itheiliyfo^lftrfc-tiflcr^ 

^ i^  im^of  ibf  Iblad4i^»th6  T««ioiik<«tnrtt«ltt^MMil4M  arrived 

«^ih49r  i«emkMiM%4r«i9vtll»^|Hui6h  of  pe»ltta«umitelMe«flt  eke 
J^^t^^^)$f^4^b\aCiim,  if^^yahkhi^ffm^Mt^m  ffvitLipi  loan plio«d 

the  internal  iliac  opposite  the  sacro-iliac  symphymtt'-'to^  t^the 
4R||iit«IW(|eA<b)ip$^9Mll^^t]^^ve^itaK#i»d«4^^ 
.fKH^  |;)ifl'«|8ri9«iftnd.fNlgi|ial«N9i  4hip  (tealeiHaif<i*.aUargeniHWbc^ 
401$  iNliiVlHifHUlk  fflt»90(|p(MiiA40^lbe9Mdrie%4k»d^itieiiiii>fi^  into 
,AJbeipr(>stfM^c*pk«Mi%f  toiq^^bl-^fllihciRtof'HtrTes^^^litefly  freiiia  the 
t^Sbp^  m(frsj^  9fi9m^f^nyt^  tlie^WCbriM.  '^  fi^Move^-^ie  :GtfHylar 
|ia<BpfafiW»»fq^r»»<iht  iif»teft|iA€t^ttMi  ftrtMlly-rtiiae'lhe  btadikr  to 
^Ml  t  jie^l|u«f|ip»,t«)CflgnlaH  wilh^t&etr^tc^  •  *  «>».  -  >' 
^.  ./THoh^tt^ltoAfitMiifA^ti^^  liie:ftii<»riohfifld«dr Levator 

4J)#f?iwiof4^^ilt,ianM^«M^  fute. 

^^  iil4t4iiAiiAdifitlrfy  «tiib»ve»lh»  HH«h  10^  Ahe^  ^ ubes ;  ?it  •  is'  aU»  origiD. 
xiR9Q#<(l^lA  tfaw^fMNF^MiHAr  >ibB^ia.#i|vhQh  «aepaiaM#  (^it  ih>fti*tink 
^ms^ts^  #»««t^  i»icai»^}»»A^»pieadwg^t,-'awi  attached^  ^gw^ 
t)M^|i4fi^  0fs  |]^.p«^3liit«i«ld ticicli  o^4h*4)kid<i8r^«oite-i^  tbeot 
1i(|irgM«««Aiwfoii4!«^h!4^bo9e-of-tbt^v&ioiii«   ^k  is  liituatfed'bo^  Reu- 
tiren  4bii^.po«(wi>ff  i)^f  of  the  ^Ittd^nkr  •  ligamMti  «ttd  the  ^ """'' 
mmaMMcia  thfti(«^f ra^^  and  tho  filmMH*»fiilar4liai>iCiiatt 
ofKM^«vbval(ni  m\m  Oaofe  ii»iiscle4s  lieppgat^d  ii^  tiie  0Ht6r4^ 
th^^dpr^l  vyeHia>.«4Si£K4be  |laM^■^^''The¥1ri^ettlap'iibves^Clf  *<M 
bhnd^iarif|^aj^4#6aii  |Qs4)i*c»pii9eol^^l09^kerOBton(A!i-  Ugimieiit 
<^^ii^vQaifalHft«^fia  we4ka«>l9J  '*  r« 

II  ^b*4pavi^.«f^l||i?  lMiiv«9^  Q0ii«inlRiiM^:«hev»^1rkhM.llie*ig«ii6iiii  c«fity 
«6i^jts.^4.i^^l)dAft»«^  Q^olMW  tto  l^^er-eafiMaiify  o^icii^Hiift  peiru. 
t#stiQfftlauiN^^th^  Tecimn-^^toif^^km-  wi^'.  a*f  pdiftkm*  oPtfa^ 


'*-* 


T  i^  n»  If  aes^nuea.  t)y  qfaatonm  m  nis;  ijuurwuKm^s  Aniuomicct,  cap.  x, 
y^.,W«'|MtfttaMf»«&cCS^dIiVBBr/^Mi*dimia^^^  WlniroV,  {ti^il  j£^ 
Mm  Mkt^qtm4ky:atntdluwd»t^<^rp9*BtomMnt  ii0lie«s  A^iiftp«^or  and  Ht 
inferior  prostatic  nni^lafr  ihaA^s^^i^Ui^^liil^ilBfbllA'VOi-tte'iipfiaB^^^ 
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generative  aiid  urinary  organs,  aud  the  vessels  and  nerves  that 
supply  them.  Mo$^t  posterior  of  all  the  viscera  is  tlie  rectuo], 
wliicl)  is  convex  backwards,  and  receives  into  its  concavity  the 
blad<ler  and  its  appendages,  or  in  the  femalet  tlie  uterus  and 
vagina.  Connected  to  the  bliidder  in  die  niaJe  are  the  prostate 
and  vesiculae  at  its  low^r  part,  the  ureter  behind,  the  urethra 
in  front,  and  the  vas  deferens  lies  on  the  lateral  surface  in  its 
course  to  the  ve^icula  oC  the  same  side.  In  the  female  the 
uterus  and  vagina  are  interposed  between  the  bUidder  and 
rectum,  and  the  vagina  is  curved  forwards  somewhat  in  the 
direction  as  the  rectum,  but  placed  above  it.  'Jliese 
are  partially  surrounded  by  tlic  serous  membrane  of  the  abdo> 
men,  —  the  peritonaeum,  which  may  be  next  examined. 
Reflcc-  The  peritonaum  does  not  surround  the  viscera  of  the  pelvis 
oVThc  so  completely  or  so  firmly  as  those  of  the  other  portion  of  the 
nauin  &hdominal  cavity,  though  it  assists  in  maintaining  them  in  posi- 
tion ;  and  the  folds  that  result  from  its  reflection,  and  have  re- 
ceived distinct  names,  are  occasioned  by  the  vessels  which  tra- 
verse the  cavity.  If  the  membrane  be  followed  in  tlie  middle 
line  behind,  it  covers  the  front  of  the  sacrum,  surrounds  the 
upper  part  of  tlie  tube  of  the  rectum,  except  posteriorly  where 
the  vessels  enter,  and  fixes  the  upper  portion  of  the  intestine 
Meso-  to  the  front  of  the  sacrum  by  a  short  fold  —  the  meto-redum 
rectum.  —  ^hich  Contains  the  haemorrhoidal  vessels.  It  is  then  con- 
tinued forwards  to  the  posterior  part  of  the  bladder,  prefects 
for  a  considerable  distance  between  this  viscus  and  the  anterior 
surface  of  the  rectum,  forming  the  "  recto-vesical  "  pouch,  or 
vesirai  <^^^^'^^^y  which  is  widc  behind,  where  it  corresponds  to  the 
Pouch,  interval  between  the  internal  iliac  arteries,  but  is  narrow  and 
pointed  in  front,  and  extends  into  the  interval  between  the 
vesiculae  at  die  base  of  the  bladder,  and  in  some  instances  to 
die  prostate  gland:  its  anterior  termination  is  usually  about 
four  inches  from  the  lower  extremity  of  the  intestine,  or  it 
reaches  forwards  to  about  one  inch  and  a  half  of  the  Up  of  the 
coccyx  :  the  small  intestines  are  frequently  found  in  it,  and  it  is 
important  to  ascertain  its  extent  in  front,  because  of  avoiding 
it  in  puncturing  the  bladder  from  the  rectum,  in  the  interval  to 
be  afterwards  seen  between  the  vesiculae  seminales;  in  the 
female  it  is  smaller,  is  of  less  practical  consequence,  and  is 
placed  between  the  uterus  and  vagina  in  front,  and  the  rectum 
behind.  On  each  side  of  the  pouch,  die  peritonaeum  is  arrested 
in  its  descent  into  the  pelvis  by  the  internal  iliac  artery  and 
ou^eter,  and  gives  rise  to  the  posterior  ligaments  of  the  bladder.  It 
covers  the  posterior  part  of  each  lateral  region  of  the  bladder, 
as  far  fortvards  as  the  course  of  the  obliterated  hypogastric 
artery,  but  is  then  reflected  off  to  both  sides  of  the  pelvis, 
as  the  lateral  ligaments ;  and  it  is  only  die  posterior  portion  of 
the  summit  of  the  viscus  that  is  covered  in  the  ascent  of  the 
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membraxie  to  the  abdominal  wall ;  for  the  same  obliterated  hjpo* 
gastric  vessels,  and  the   remains   of  the  urachus  condact  it 
upwards,  forming  the  anterior  h'gament,  and  so  the  anterior 
surface,  and  front  of  the  upper  part  of  the  bladder  are  un- 
covered by  peritonaeum ;  a  fact  that  is  taken  advantage  of  in 
making  an  aperture  into  it  above  the  pubes  during  its  distended 
state.     The  folds  o£  the  peritonseum  from  the  bladder  to  the  False 
walls  of  the  cavity  are  named  false  ligaments,  since  the  reflections  „;^t8  or 
of  the  pelvic  fascia  are  the  true :  they  are  five  in  number,  two  l!\* . ._ 
posterior,  two  lateral,  and  one  superior.     The  posterior  reaches  Potte. 
forwards  on  the  side  of  the  rectum  from  the  posterior  part  of  "'''^* 
the  iliac  fossa,  it  is  concave  upwards  when  the  bladder  is  dis- 
tended, and  contains   the   obliterated  hypogastric  artery  and 
the  ureter,  the  latter  crossing  the  artery^  and  then  being  situated 
below  it.     The  laieral  ligament  extends  from  the  side  of  the  LateraL 
bladder  to  the  iliac  fossa,  and  its  line  of  reflection  from  it  is  the 
course  of  the  obliterated  hypogastric  artery ;  the  vas  deferens 
is  also  situated  along  the  posterior  part  of  its  attachment,  for  it 
crosses  over  the  hypogastric,  and  then  descends  internal  to  it. 
The  euperior  ligament  from  the  upper  part  of  the  bladder  to  the  -^pe- 
umbilicus,  is  also  determined,  chiefly,  by  the  obliterated  hypo- 
gastric arteries  along  which  the  peritonaeum  is  continued. 

The  rectum^  or  lower  portion  of  the  great  intestine,  contained  Extent 
ID  the  cavity  of  the  pelvis,  extends  from  the  sacro-iliac  symphy-  ut?oM  * 
sis  to  the  anus,  and  is  kept  in  position  by  the  peritonaeum  and  ^^^ 
the  pelvic  fascia ;  it  is  not  sacculated  like  the  colon,  but  is  uni- 
form in  size,  except  near  its  extremity,  at  which  part  it  is  much 
dilated,  particularly  in  females,  but   the   anus  or  aperture  of 
termination  is  contracted  by  its  sphincters,  and  is  narrower  than 
the  rest ;  the  fibres  are  also  spread  over  the  surface,  instead  of 
being  collected  into  bundles.     In  this  coarse  the  rectum  is  con- 
cave forwards,  since  it  follows  the  curve  of  the  sacrum,  and  is 
divided,  from  the  difference  in  its  direction,  into  three  portions ; 
an   upper,   which   inclines  obliquely   downwards   and   to    the 
right  from  the  sacro-iliac  symphysis,  and  ends  in  front  of  the 
third  piece  of  the  sacrum ;  a  middle,  that  turns  horizontally 
forwards  in  the  middle  line,  beneath  the  bladder,  to  the  ex- 
tremity of  the  coccyx ;  and  a  third,  which  bends  down  from  the 
tip  of  the  coccyx  to  the  anus.     The  vpper  portion  of  the  intes-  Upper 
tine,  of  greater  extent  than  the  others,  is  surrounded  almost  ^'^^*^°' 
entirely  by  the  peritonaeum  which  attaches  it  to  the  wall  of  the 
pelvis,  forming  the  meso-rectum ;  it  inclines  obliquely  inwards 
to  the  centre  of  the  sacrum,  and  lies  on  this  bone,  the  pyri- 
formis  muscle,  and  the  sacral  plexus;  the  branches  of  the  inter- 
nal iliac  vessels  and  the  ureter  are  on  the  left  side  of  it,  and  the 
convolutions   of  the  small   intestine,   when   they  extend   low 
enough^  in  front:  an  interval  separates  it  from  the  bladder,  unless 
jthis  should  be  much  distended.    In  some  subjects  it  inclines 

p  p  2 


580  DISSECTION   OJ^   TitE    PttVlS. 

further  over  to  the  right  side,  and  forms  a  remdfkable  curre 
Middle,  like  tlie  sigmoid  flexure.     The  middle  portion^  directed  almost 
horizontally  forwards  In  the  middle  line  to  the  tip  of  the  coccyx, 
is  about  three  inches  in  length,  and  is  covered  by  peritonaeum  to 
about  one  inch  of  its  termination,  but  only  on  its  anterior  part ; 
for  when  this  membrane  projects  downwards  to  form  the  pooch, 
it  does  not  invest  the  lateral  part  of  the  rectum.     Above  this 
division,  or  resting  on  it,  are  the  prostate,  and  the  base  or 
lower  part  of  the  bladder,  with  the  vesiculae  seminales  whic^ 
bound,  laterally,  a  space  on  its  under  surface,  corresponding  to 
the  '^trigone  vesical  '  on  the  inner,  and  it  is  in  this  spot,  which  is 
uncovered  by  peritonoeum,  that  the  bladder  is  entered  fr<Hn  the 
rectum :  behind  or  below  it  are  the  coccyx  and  inferior  part  of  the 
sacrum,  and  on  each  side  the  coccygeus  muscle  and  levator  ani. 
Lower,    xiie  lotcer  portion^  about  an  inch  and  a  half  in  length,  is  curved 
downwards  to  open  on  the  surface  about  one  inch  in  front  of  the 
extremity  of  the  coccyx ;  it  is  at  first  very  much  dilMed,  but  at 
its  termination  in  the  anus  it  is  contracted.     It  is  supported  in 
position  by  the  prolongation  downwards  of  the  triangular  Kga- 
mcnt,  and  also  by  the  pelvic  fascia :  above  it,  or  in  front  when 
the  body  is  erect,  are  the  prostate  gland  and  membranous  por- 
tion of  the  urethra ;  where  it  turns  down,  the  bulb  of  the  urethra 
is  applied  against  it,  and  a  triangular  interval  is  left  between  the 
triangular  ligament  and  bulb  in  front,  the  prostate  behind,  and 
rectum  below.    It  is  altogether  uncovered  by  peritonaeum,  and 
the  levatorcs  ani  muscles  descend  on  the  sides,  and  then  unite 
beneath  it,  supporting  it  in  a  sling:  the  sphmctores  ant  sur- 
round its  extremity.     The  position  of  the  lower  half  of  the  rec- 
tum  to   the  prostate  varies  much  in   different  subjects ;  for 
sometimes  the  intestine  is  dilated,  and  rises  up  on  both  sides  of 
the  gland,  enclosing  it  in  a  kind  of  sheath,  or  the  prostate 
may  be  enlarged  and  project  beyond  the  rectum  :  the  former  is 
the  most  common  occurrence,  and  of  the  most  importance  with 
reference  to  the  operation  of  lithotomy. 
External     The  bladdery  or  receptacle  for  the  urine  secreted  by  the  kid- 
niv'nnd  Hcys,  is  situatcd  in  the  pelvis,  and  is  kept  in  position  by  the 
tionVor  vesical  fascia  reflected  to  it,  and  also  by  the  peritOnfiMmnf  which 
the  Bkci- 6xes  it  to  the  walls,  as  before  seen.    Its  position  and  relatk)n3 
*^^^'       vary  in  the  child  and  adult,  and  also  in  the  diffbtent  states  of 
dilatation  or  collapse  ;  for  in  the  child  and  fcetus  it  is  sHU  in  the 
hypogastric  region,  above  the  brim  of  the  pelvis,*  but  it  afler- 
wards  descends  to  the  position  that  It  occupies  in  th^  adult.    If 
it  is  contracted,  it  lies  close  against  the  front  of  the  pehris,  and 
is  of  a  triangular  form,  the  base  below,  and  the  apex  above  be* 
hind  the  symphysis  of  the  pubes ;  but  when  it  is  moderateljr  dis* 
tended  with  air  or  fluid,  it  is  of  a  conical  shape,  the  largest  part 
being  directed  towards  the  rectum,  and  the  apex  to  the  abdo- 
minal wall  between  the  pubes  and  umbilicus.    Its  -axis  \b  «  line 
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passing  through  it»  with  an  oblique  direction  from  before  back« 
wards;  if  this  were  prolonged  forwards,  it  would  reach  the 
abdominal  wall  midway  between  the  pubes  and  umbilicus,  and 
backwards,  the  extremity  of  the  coccyx.  To  study  the  differ- 
ent relations  of  the  parts  of  the  bladder,  it  has  been  divided 
into  a  summit  or  superior  fundus^  a  base  or  inferior  fundus ;  the 
intervening  part  is  the  body,  which  ends  anteriorly  in  a  nar- 
rowed part,  —  the  cervix.  The  summity  or  superior  fundus,  is  Summit. 
directed  forwards,  to  its  centre  is  connected  the  urachus,  and 
on  each  side  is  the  obliterated  hypogastric  vessel,  which  is 
ascending  to  leave  the  abdomen  with  the  urachus  by  the  umbi- 
lical aperture.  The  part  behind  the  vessels  is  covered  by  peri- 
tonasuin,  but  the  portion  in  front  is  free  from  it ;  the  small  in- 
testines ai'e  in  contact  with  it ;  and  if  the  bladder  rise  much 
out  o£  the  pelvis,  it  will  touch,  in  front,  the  abdominal  wall. 
The  ba9e^  or  inferior  fundus,  or  "  bas-fondy*  directed  downwards  Bate. 
and  backwards,  differs  most  materially  in  its  relations  in  the 
male  and  female.  In  the  male,  the  vesiculae  seminales  and 
vasa  deferentia  are  attached  to  it ;  they  are  connected  in  front 
to  the  prostate,  but  diverge  from  each  other  as  they  pass  back- 
wards, and  enclose  a  triangular  space,  whose  boundaries  are, 
laterally^  the  vasa  deferentia  and  vesiculse ;  in  front,  the  pro- 
0tate  ;  and  behind,  the  cul'de-sac  of  the  peritonaeum.  The  whole 
of  the  base  is  in  contact  with  the  middle  portion  of  the  rectum, 
and  its  posterior  part,  in  the  moderately  distended  bladder,  is 
covered  by  peritonaeum,  but  not  the  triangular  interval  before 
mentioned;  and  it  is  in  this  space  that  the  viscus  can  be 
opened  from  the  rectum  without  injuring  the  peritonaeum. 
"When  the  bladder  is  contracted,  all  this  region  is  covered  by 
the  serous  membrane*  Tlie  anterior  surface  of  the  body  is  un-  Anterior 
covered  by  peritonaeum^  and  is  in  relation  with  the  posterior *"'^'^^' 
part  of  the  pubes,  the  sub-pubic  ligament,  the  triangular  liga- 
ment of  the  urethra,  and  the  lower  part  of  the  abdominal  wall ; 
the  anterior  true  ligaments  pass  to  the  neck :  the  absence  of 
tlie  serous  membrane  allows  of  the  bladder  being  punctured 
above  the  pubes ;  the  posterior  surface  is  entirely  covered  by  rostc- 
peritonaeum,  and  the  rectum  and  small  intestines  are  behind  it.''^*^* 
The  lateral  surface  is  crossed  from  behind  forwards,  and  near  Laurai. 
the  upper  part,  by  the  obliterated  hypogastric  artery ;  below,  is 
the  ureter  which  enters  the  coats  of  the  bladder,  and  on  this 
surface  is  the  vas  deferens,  which  passes  over  the  hypogastric 
artery,  then  turns  downwards^  passing  internal  to  the  ureter, 
and  is  finally  directed  forwards  along  the  base  to  open  into  the 
•prostatic  portion  of  the  urethra.  The  part  of  this  region  behind 
the  hypogastric  artery  is  in  contact  with  the  peritonaeum,  but 
all  in  front  of  it  is  uncovered,  for  it  is  this  vessel  that  lies  along 
the  line  of  reflection  of  the  lateral  ligament :  the  lateral  true 
ligaments  arc  attached  to  the  side  of  the  bladder  near  the  base. 
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Keck.  The  cervix,  or  neck  tf  the  bladder^  is  the  narrow  part  by  which 
it  joins  the  urethra,  and  is  the  most  anterior  portion  of  tfa» 
organ  :  it  is  surrounded  by  the  prostate.  It  is  connected  to  the 
wall  of  the  pelvis  by  the  vesical  fascia,  and  in  the  child  is  the 
lowest  point  of  the  bladder,  but  in  the  adult  the  base  extendi 
below  it  towards  the  rectum. 
True  The  true  ligaments  of  the  bladder  are  remoTed  on  the  left 

menu  of  side^  but  they  will  be  seen  by  gently  separating  the  bladder 
^beuiad.  from  the  wall  of  the  pelvis.     The  anterior*  of  each  side  is  a 
Ante-     white  tendinous-looking  structure,  which  reaches  from  the  pos- 
'^'°'-       terior  part  of  the  body  of  the  pubes  to  the  upper  surface  of  the 
prostate  and  neck  of  the  bladder.     It  is  formed  by  the  reflec- 
tion inwards  of  the  vesical  fascia,  contains  the  muscular  fibres 
of  the  bladder,  which  join  it,  and  is  placed  over  the  levator 
prostatas  muscle  :  the  one  ligament  is  separated  from  the  other 
by  a  depression,  in  which  are  found  the  dorsal  veins  of  the 
Lateia).  penis.     The  UUeral  ligament,  also  a  part  of  the  vesical  fiecia,  is 
much  thinner  and  wider  than  the  anterior ;  it  is  attached,  abo^ 
to  the  side  of  the  prostate  gland^  and  is  then  prolonged  over 
this  to  the  bladder. 
Pelvic    .    The  ureter,  or  canal  that  conveys  the  urine  from  the  kidney 
IheuL-  ^o  the  bladder,  has  been  dissected  in  the  part  that  lies  on  the 
^^-        abdominal  wall,  as  low  as  to  the  margin  oif  the  pelvis ;  after  it 
has  crossed  the  common  or  the  internal  iliac  artery  it  enters 
into  the  pelvis,  contained  in  the  posterior  ligament  of  theblad* 
der,  it  next  passes  over  the  internal  iliac  vessels,  and  sinks 
deeplj  in  the  cavity  on  the   inner   side  of  them  and   their 
branches ;  and  in  its  extent  forwards  to  reach  the  bladder,  it 
forms  an  arch  below  the  level  of  the  obliterated  hypogastric, 
and  is  crossed  near  the  bladder  by  the  vas-  deferens.    The  open- 
ing into  the  bladder  is  at  the  base,  and  rather  on  the  outer  sur- 
face, and  about  one  inch  and  a  half  from  the  prostate. 
Reia-  The  prostate  gland  surrounds  the  neck  of  the  bladder,  and 

th'epro-  is  situated  at  the  front  of  the  peWis,  and  near  the  symphysis 
ofand.  P^^i^  f  i^s  shape  is  that  of  a  cone,  the  larger  end  being  turned 
backwards,  and  the  smaller  forwards  to  the  triangular  ligament 
of  the  urethra.  The  direction  of  a  line  carried  through  its 
centre  is,  in  this  position  of  the  body,  oblique>  from  above  and 
from  before,  downwards  and  backwards,  but  in  the  erect  posture 
it  would  be  almost  horizontal ;  its  size  is  very  variable,  thoogh 
uppcr^  commonly  about  that  of  a  large  horse-chestnut.  The  vpper 
surfaeey  placed  about  three  quarters  of  an  inch  below  the  sym- 
physis pubis,  and  posterior  to  a  line  carried  vertically  down 
from  it,  is  in  contact  above  with  the  anterior  ligaments  of  the 
bladder,  which  connect  it  to  the  pubes,  and  with  the  dorsal  veins 

*  Santorini  calU  this  a  ligament  of  tlie  prostate,  and  he  describes  nuautdy 
the  muscular  (il>re«  of  the  bladder  connected  to  it  ("Ngamentum  prostatx 
Bomm  ">,  —  ObtervmiioMB  Aimt&mha,  cap.  x.  §  %nu 
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of  the  p«n]S»     The  under  swfaee,  of  greater  extent,  measures  under 
from  before  backwards  about  fifteen  iine8,  and  is  contiguous  to  ^^^*^^' 
the  termination  of  the  second  and  the  third  portion  of  the  rec^* 
turn,  the  capsule  of  the  gland  only  interreoing ;  it  is  this  part  oi 
the  prostate  that   is  fdt  when  the  finger  is  passed  into  the 
rectum,  and  its  breadth  is  about  one  inch  and  a  half.    To  the  Lateral. 
mie  of  the  prostate  are  connected  the  lateral  ligament  and  the 
fibres  of  the  bladder,  and  the  levator  ani  descends  by  it  to  its 
insertion.     The  ap^  reaches  forwards  to  the  triangular  ligament.  Apex. 
to  which  it  is  united  by  the  capsule  of  the  gland  ;  and  the  beuef  Base. 
surrounding  the  neck  of  the  bladder  and  common  ejaculatory 
ducts,  is  in  relation  with  the  resiculae  semirvales  and  vasa  defe- 
rent ia,  and  forms  the  anterior  boundary  of  the  triangular  space 
at  the  baae  of  the  Madder;  this  part  of  the  gland  projects 
backwards  to  a  line  carried  upwards  from  the  tip  of  the  coccyx. 
The  prostate    is   enveloped    by  a  sheath   derived   from   the 
vesical  fascia,  and  a  plexus  of  vessels  —  the  prostatic  plexus  — 
closely  surrounds  it.     The  urethra  passes  through  tlie  gland 
nearer  its  upper  than  its  under  surface ;  but  this  will  be  after- 
wards seen. 

The  vesicuhe  semitudes,  two  narrow  sacculated  bodies,  areReia. 
situated  between  the  bladder  and  the  rectum.     Each  is  pyra-  {h°c"vai.     * 
midal  in  form,  about  two  inches  in  length,  and  half  an  inch  in  cuis  m. 
breadth;   the   larger    extremity   is   turned   backwards   to   the 
iireter,  and  the  smaller  forwards,  is  in  contact  with  the  pro* 
state,  by  which  it  is  surrounded,  and  ends  in  a  duct  which  enters 
this  body  ;  along  the  inner  side  is  the  vas  deferens,  which  joins, 
at  the  base  of  the  prostate,  with  the  duct  from  the  vesicula. 
At  the  prostate  gland  the  vesiculse  are  almost  close  together, 
but  as  they  pass  backwards  on  the  under  surface  of  the  bladder, 
they  diverge  from  each  other,  leaving  between  them  a  triangu- 
lar space,  in  which  the  rectum  and  bladder  are  close  together, 
without  the  intervention  of  peritonaeum.     The  vesicula  is  con- 
tained  in  a  sheath  derived  iirom  the  fascia  that  covers   the 
prostate. 

The  ff€U  deferenst  or  excretory  duct  of  the  testis,  having  en-  r^i^. 
tered  the  abdomen  by  the  internal  abdominal  ring,  crosses  the  f°^\°^ 
external  iliac  artery  and  vein,  and  descends  into  the  pelvis,  be-  deferens 
neath  the  peritomeum,  to  the  side  of  the  bladder,  along  which  it  pei\!^^, 
runs  from  before  backwards,  and  external  to  the  position  of  the 
obliterated  hypogastric :  at  the  posterior  part  of  this  organ  it 
turns  suddenly  over  the  remains  of  the  hypogastric  artery,  and 
continues  along  the  posterior  surface  of  the  bladder  to  the  base, 
passing  internal  to  the  ureter :  near  the  posterior  part  of  the 
vesicola  it  again  changes  its  direction,  and,  become  enlarged  and 
sacculated,  is  directed  forwards  along  the  inner  surface  of  the 
vesicula  of  the  same  side  to  the  base  of  the  prostate,  and  joins 
with  the  duct  of  the  vesicula  to  form  the  common  ejaculatory 
i,'        .  p  p  4  . 
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duct  which  pisrforates  this  gland,  and  opens  intd  tlie'|MK>stetic 
portion  of  the  urethra  in  a  depression-^the  sintis  pocaldrk  — ob 
the  side  of  the  middle  line.     This  will  be  seen  wkh  the  arethn 
and  structure  of  the  gland. 
Hcia.         The  urethra^  the  excretory  canal  for  the  urme  Imd  semeoy 
fi^eurl- reaches  from  the  bladder  to  the  extremity  of  the  penis  in  the 
thra.      male,  or  to  the  vulva  in  the  ftHnale.    Its  mean  length  is  about 
eight  inches,  and  in  its  course  to  the  surface  one- or  two  CHrres 
are  seen.     The  direction  of  the  canal  is  at  first  hormatally 
forwards  to  the  triangular  ligament  of  the  arethra^  througb 
which  it  passes,  is  then  inclined  upwards  in  front  of  the  ^yra^ 
physis  to  be  applied  to  the  body  of  the  penis,  and  thus  forms 
the  first  curve  with  its  concavity  upwards.     In  the  rest  of  the 
extent  it  remains  applied  to  the  body  of  the  penis,  and  its  oon« 
dition  is  determined  by  the  state  of  this  org^n ;  for  whea  pen- 
dent in  front  of  the  pubes  and  scrotum,  the  urethra  fornss  its 
second  larger  curve,  with  the  concavity  downwards; 'but  this  is 
destroyed  by  raising  the  penis  towards  the  abdonen.     The 
canal  is  divided  into  a  prostatic,  membranous,  and  a  spoogy 
Prosutic  portion^  whose  relations  are  separate  and  distinct.   The  proatmtic 
^'^°°'  portion,  within  the  cavity  of  the  pelvis,  is  contained  in  the  pro. 
state,  from  which  it  receives  its  name,  and  extends  froin  the  neck 
of  the  bladder  to  the  apex  of  the  gland,  or  almost  dose  Co  the 
triangular  ligament ;  its  length  is  about  fifteen  lines^  and  its 
Mem-    relations  are  the  same  as  those  of  the  prostabew     The  mum* 
branoui.  ^q„^^^  portion  18  the  small  circular  tube  of  the  urethra  inteiw 
vening  between  the  apex  of  the  prostate  and  the  bulb,  or 
corpus  spongiosum  of  the  urethra ;  it  is  somewhat  curved  up* 
wards,  is  about  half  an  inch  in  length  along  the  under  sorfaoev 
and  nearly  as  rnuch  again  along  the  upper  t  this  differenee  id 
occasioned  by  the  direct idn  backwards  of  the  bulb*    It  passes 
through  both  layers  of  the  triangular  ligkment  about  one  {noh 
below  the  pubes,  ahd  all  the  membranous  portion  of  the  uretbrs, 
e:}^cept  about  the  extent  of  a  line,  is  in  fVont  of^  the  pesterior 
layer  of  the  ligament,  so  that  the  greilter  partof'lt  fa  beSwieea 
the  layers  of  this  sttnicture;  it'is  surtomided  by  the  csmfM-esssr 
urethrae  muscle  and  by  soni6  veins,  and  below  at  is  tke  tbind 
and  last  part  of  the  recttim,  with  Cowper*s  glands';  bus^it  is 
separated  from  the  intestine  by  an  interval  %oanded  in<irontby 
the  bulb,  behind  and  above,  by  the  prostate  and  tKethna^  aad 
Spongy  below  by  the  rectum.     The  spongi/  potHoH  contained  ia  the 
portion,  eoipug  Spongiosum  of  the  penis  riches  liiofa  the  bulb«  in  wliicfa 
it  commences,  to  the  extremity  of  the  penis,  and  ils  length  is 
about  six  inches.     Besides  the  common  integuments  that  «mre» 
lop  the  body  of  the  penis,  it  is  covered  by  the  ejacelator  urin», 
befoi-e  examined  in  the  dissection  of  the  perinssum.  -  It  Would 
be  advisable  to  remove  the  integument  from  this  part  of  the 
urethra  to'  see  it  t6  its  termination; 
•^y.         The  penis  is  a  cylindrical  organ  situated  in  front  of  the  pubes. 


ft       craiwolied  postariody  to  tbe  ranu  of  U^q  pubea  aod  ischium,  but 

y       is  free  anteriorly,  and  preaentaan  enlarged  exUemity,— the  glau& 

^        Id  the  ordinary  state  ihia  body  is  curved  downwards,  and  hangs 

in  front  of  the  scrotum,  but  when  distended,  eitber  naturally  or 

^        artificially,  th«  shape  and  positian  are  altered,    it,  consists  of  a 

^        firm  fibrous  structure,  — ^  th^  corpus  cavernosum,  —  to  which  is 

added  the  corpus  spongiosum  th^t  jenvelops  the  urethra,  and 

forms  theglans ;  and  the  whole  is  surrounded  by  the  common  in- 

^        teguments,  and  supplied  with  vessels  and  nerves.  The  covering  or 

iaiigumeni  of  Ui«  penis  is  ooAtinued  from  that  of  the  abdomen ;  integu. 
but'  at  the  extremity  of  the  organ  it  is  destitute  of  cellular  ^^^  ' 
tissue,  and' forms  around  the  g\m»  a  loose  fold  or  sheath  —  the 
pripu£e*^YfbMih  consists  jof  a  double  fpld,  since  the  skin  is  re- 
flected«  backwards  from  the  free  extremity  as  far  as  to  the 
corona  glandis,  and  is  again  contiuued  forwards,  closely  united 
to  the  glass,  to  the  jorifice  of  the  urethra,  where  it  joins  the 
mucons'  membrane  of  the  canal ;  the  reflected  layer,  very  thin 
and  fine^  assumes  the  cjbaracter  of  a  mucous  membrane,  and 
forms  beneath  the  glans^and  beliind  the  aperture  of  the  urethra, 
asnall  trlBngularfoldt'^itxefr^enumpraputii^  around  the  corona 
glandis,  but  behind  it,  are  some  sinall  sebaceous  glands,  —  the 
glandtUtB  Tjfisoni  or  odorifena^    The  corpus  cavernosum  will  be  ^ 
seen  by  removing  the  integuments.    It  forms  tlie  greater  part  cal7rao. 
of -the  body  afthk  penis*  and  consists  of  a  dense,  fibrous,  almost '"'"* 
cylindricdftube  filled  with  vascular  structure ;  it  ends  behind^  op- 
posite thi^'syaiphyais  of  the  pubes,  in  two  pointed  processes,  — 
tlie  ert^rtt,— <eadi  of  which  is  attacfajcd  to  the  rami  of  the  ischium 
and  pubes  as  Ugh  as  the  symphysis ;  i^d  in  front  it  is  truncated 
and  covered  by  the  gkns  penis  from  the  corpus  spongiosum. 
It  is  sKghtiy  grooved  a^ove  for  the  dorsal  vessels  and  nerves, 
but^belotv  it  presents  a  d^ep  sulcus  in.  which  is  placed  the 
uk^thra,  enolosed  in  the  structure  of  th^  corpus  spongiosum. 
Besides  the  attachment  of  t^is  ^trncture  to  the  bones  of  the 
pelvia  by  thfe  Cvura»  k  is  supported  by  the  triangular  suspensory 
Ugament  of  tlie  penis*    The  corpus  spongiosum  urethra  contains  (^^ 
m  4t8  oeoAre  4he  urethral  caoa]».and  constitutes  part  of  the  body  ^p^s^o- 
6f  the  ptnisi    It  is  a  vascular  erec^le  structi^re  like  the  corpus  """ 
eaveraoeum,  and  is  invested  by  a  thin  but  .frtirong  aponeurosis, 
ockitinuous  withtthait  derived  from  the  triangular  ligament.    It 
conmences  behind,  an  front  o^  tUe  triangular  ligament,  or  oppo« 
aite  the  junction  of  the  crura  of  the;  corpus  cavernosum,  in  an 
enlarged  or  dilated  portion  *—  i\icbtUb> —  which  is  placed  between 
the'  crura  of  the  corpus  cavernosum  in  the  arch  of  the  pubes, 
and  beloir  the  level  of  thoiO^embranaus  portion  of  the  urethra, 
which  it  i-partly  coyiers  inferiorly.by  ita  prpj^tion  backwards: 
this  dictation  of:  the  corpus  spongiosum  varies  much  in  size, 
arid  ia  cDveredliy  the  aocelerator  urinae,  ,whi<b  also  covers  the 
spongy  substance  for  some  distance.    From  the  bulb>  the  corpus 


sum. 
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Reia- :    '    The  vagina  is  a  tube  or  canal  which  reaches  from  the  uterus 
oMhe     ^o  ^^^  vulva,  in  which  it  opens.     It  is  cylindrical  in  shape,  but 
Vasina.  father  flattened  in  front  and  behind ;  it  is  from  four  to  five  inches 
in  length,  and  is  directed  obliquely  downwards  and  inwards, 
curving  above  the  rectum,  so  that  the  measuremeut  of  the 
upper  wall  is  about  four  inches,  but  that  of  the  lower  about  six. 
The  upper  part  receives  the  uterus,  which  passes  through  its 
upper  wall^  and  leaves  a  kind  of  pouch  beyond  it ;  the  lower 
extremity,  the  narrowest  part  of  the  tube,  opens  in  the  vulva, 
and  in  the  child  is  closed  by  the  hymen,  a  crescent ic  fold  of 
mucous    membrane    that  contains    cellular  membrane   in   its 
interior.     The  vagina  is  slightly  curved  above»  and  is  in  contact 
with  the  base  of  the  bladder,  to  which  it  is  united  by  dense 
cellular  membrane,  and  the  canal  of  the  urethra  is  so  closely 
adherent  to  this  wall  or  boundary,  that  it  appears  to  pass  through 
its  substance.     Below  the  tube  is  the  rectum,  from  which  it 
is  separated  in  its  upper  fourth  by  the  pouch  of  peritOBasum,  bat 
lower  than  this  it  is  connected  to  the  intestine,  except  at  the 
extremity,  as  before  said.    To  the  sides  are  attached,  below,  the 
vesical  fascia,  and  the  levator  ani  passes  by  it  to  its  insertioD. 
The  large  vaginal  plexus  of  veins  is  also  placed  on  its  side. 
Reia.         The  utenes  is  a  conical,  or  pear-shaped,  muscular  organ,  placed 
of  the    ^o  the  cavity  of  the  pelvis  between  the  bladder  and  the  rectum, 
uteruf.   QQ^  i^ep^  {,^  position  by  the  round  and  broad  ligaments.     It  is 
divided  into  body  and  neck,  and  its  axis  is  directed  obliquely 
Anterior  dowowards  and  backwards.     The  anterior  surface^  in  close  po- 
lurihce.  si|;|q||  iq  ^j^^  bladder,  is  covered  by  peritonaeum,  except  in  its 
inferior  fourth,  and  it  is  here  in  contact  with  the  lower  part  ci 
Foste.    the  bladder,  and  united  to  it  by  cellular  membrane ;  the  posterior 
is  entirely   covered  by  peritonaeum  and  corresponds   to  the 
^^S^  rectum  and  convolutions  of  the  small  intestines.     The  lower 
mitr-     extremity  is  received  into  the  upper  wall  of  the  vagina ;  and  the 
BrMd^*  ^PP®**  ^*  ^^  contact  with  the  small  mtestines.     To  the  sides  are 
Liga.     attached  the  broad  ligaments  which  contain  above,  on  each  side, 
menu,    ^y^e  Fallopian  tube,  which  is  about  four  or  five  indies  long,  and 
reaches  transversely  from  the  upper  angle  of  the  uterus  to  the 
side  of  the  pelvis ;  it  is  narrow  at  its  uterine  extremity,  but  is 
dilated,  trumpet-mouth*shaped,  and  fringed  at  the  other  end, 
—  the    corpus    fimbriatum,  —  and  is  directed  backwards  and 
inwards  towards  the  ovary  which  is  placed  at. the  posterior  part 
of  the  broad  ligament.     Below  the  Fallopian  tube,  and  con* 
tained  in  the  same  fold  of  the  peritonceum,  is  tlie  round  liga- 
ment, a  fibrous  cord  that  passes  upwards  and  outwards  over 
the    obliterated     hypogastric   artery   and    the    external    iliac 
vessels,  to  leave  the  abdomen  by  the  internal  abdominal  ring ; 
it  passes   through  the  inguinal   canal,   and  ends  in   Uie  cel- 
lular membrane  of  the  groin.     In  its  course  to  the  abdominal 
ring  it  is  surrounded  by  the  peritonaeum,  and  it  takes  a  tube  of 
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this  a  considerable  distance  inta  the  in^inal  canaU  but  it  is, 
generally,  afterwards  obiiterated,  like  the  similar  process  in  the 
male.  The  other  remaining  body  contained  in  the  broad  liga- 
ment  is  the  ovary,  which  is  of  an  ovid  form,  its  extremities  being 
f^Iaced  transversely :  it  is  situated  at  the  back  of  the  fold,  and 
IS  connected,  internally,  by  a  ligament  of  its  own-— the  ligament 
of  the  ovary — to  the  side  of  &e  uterus^  bek)w  the  attachment 
of  the  two  other  structures. 

The  bladder  is  situated  behind  l^e  sytaphysh  pubis,  and  above  aeia-  ^ 
the  vagina,  and  its  form,  position,  and  relations,  with  few  ex-  onhe 
eeptions,  so  closely  resemble  those  of  the  male,  that  it  will  be^^*^^^' 
unnecessary  to  repeat  them  again,  since  they  can  be  referred  to 
hi  the  description  of  the  male  pelvis.  The  chief  differences 
are  these :  —  it  is  larger,  and  its  transverse  measurement  ez« 
ceeds  the  vertical ;  the  base  is  of  less  extent,  and  is  not  below 
the  level  of  the  urethra,  as  in  the  male,  but  is  in  contact  with 
the  inferior  fourth  of  the  anterior  surface  of  the  uterus^  and 
with  the  vagina,  which  separate  it  from  the  rectum ;  the  lateral 
surface  has  no  vas  deferens  crossing  it ;  the  lower  part  of  the 
anterior  surface  corresponds  to  the  vestibule  in  the  vulva,  or 
the  interval  between  the  clitoris  and  the  aperture  of  the  urethra; 
and  the  prostate  gland  is  absent  from  its  neck.  The  anterior 
true  ligaments,  or  the  reflections  of  the  vesical  fascia  are  con- 
nected to  the  neck  of  the  bladder,  and  the  lateral,  to  the  bladder 
and  vagina. 

llie  ureter  has  a  longer  course  in  the  female  than  in  the  male  ^eia. 
pelvfe ;  it  is  contawned  in  the  posterior  ligament  of  the  bladder,  oahe 
crosses  the  internal  iliac  vessels^  and  in  reaching  forward  to  the  Ureter, 
bladder,  it -passes  by  the  upper  and  lateral  part  of  the  vagina, 
and  the  nectc  of  the  uterus. 

The  urethra  of  the  femide,  ai  small  narrow  tube,  about  one^"* 
'  ihdi'  and  a  half  in  length,  passes  forwards  and  downwards  above  or  the  * 

thB' vagina,  being  slightly- concave  upwnrdsy  to  open  within  the^*'^^'^ 
Tulva  and  below  the  clitoris  and  vestibule^    This  canal'  is  the 
'   third' arched  tube  that  lies  in 'the  cavity  of  the  female 'pelvis, 

dnd  it  is  plaeed  highest.     I»  itsconrse  ^to-the  surfeeeitper-* 

f6rat€Jd  the  triangular  ligament^  and>  is<  so  closely  united  io>  the 
'  vagina,  that  it  may  be  said  to  mn  in  its  substance.  The  urethra 
'  is  at  fhrst' covered  above,  by  the  .anterior  ligaments  of  the 
'   bladder,  and  is  enveloped  by  a  plexus  of  veins ;  when  it  enters 

withht  the  layers' of  the  ti'iangulak^  ligament  itisisurrounded  by 

the  compressor  urethrse;  and  the  transversoi  portions,  described 

by  Santotini  as  a  depressor^  are  the  uiosit  distinct*  ■ 

Hie  articulatibn  of  the  pubic banesin  the sympkym* maybe 

next  dissected,  since  it  will  be  neciassary  to* remove  it,  tasee 

the  Vessels  and  uerves  in  the  pehrifl.^    .i*       .  . 

'  ^  'THe  f;i>lW!i)g  de^6ri^tton  t^  the  artfMilir^ibnl  and  of  tbe  vesMlv  imd 
ii.4r^  iiil]>  Mrve  ibr  the  diM«elM)ii  of  both  'the  insls  and  ftfiMle-  pelvis* 
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symphy.     The  oval  articular  surfaces  of  the  otsa  pubis  enter  into  this 
PuJ^'''^  articulation,  and  they  are  retained  io  contact  by  an  intenreniiif 
strong  fibro-cartilage,  and  by  some  scattered  fibres  on  the  an- 
terior, posterior,  and  superior  parts  of  the  articulation,  also  below 
by  a  strong  sub-pubic  ligament :  these  will  be  readily  exposed 
by  removing  the  cellular  structure- 
Anterior      The  anterior  pubic  ligament^  in  front  of  the  boneSt  and  the 
Li'gl^     Strongest  of  those  surrounding  the  articulation,  with  the  ex* 
ment.     ceptiou  of  the  sub-pubic,  consists  of  different  layers  of  fibres ; 
the  superficial  of  these  are  oblique,  and  connected  with  the 
tendinous  attachments  of  the  abdominal  muscles,  but  the  deeper 
are  transverse  and  lie  on  the  fibro-cartilage,  to  which  they  axe 
united.     The  other  fibres  above  and  behind  the  symphysis  are 
sometimes  called  distinct  ligaments,  with  the  names  of  styerior, 
and  poHerior  pubic 
Sub.  The  sub-pubic  ligament  is  a  strong*  firm,  triangular  ligament, 

Cgi!      placed  below  the  symphysis,  and  occupying  the  upper  part  of 
"^*^"<-     the  pubic  arch ;  its  fibres,  curved  downwards,  and  united  above 
with  the  fibro-cartilage  between  the  articular  surfiices,  are  in* 
serted  on  each  side  into  the  upper  par  of  the  rami  of  the  pubes. 
It  is  situated  between  the  layers  of  the  triangular  ligament,  and 
its  fibres  are  perforated  by  the  pudic  nerve  and  dorsal  Teins  of 
the  penis. 
Articu-       Separate  one  os  pubis  fi*om  the  other:  the  articular  surftoes, 
(Ke^and  marked  on  the  dry  bone,  are  seen  only  to  be  in  contact  for  a 
P'^ij^     small  space  about  the  middle,  and  this  spot  b  covered  with 
^^*cartilage,  and  apparently  by  a  synovial  membrane,  since  there 
is  a  viscid  fiuid  between  them ;  but  the  remainder  of  the  sur* 
fiice  is  united  by  an  intervening  JibnhcartiUMffe^  which  is  white, 
elastic,  and  formed  by  two  distinct  portions,  one  being  attached 
to  each  bone,  and  connected  together  by  transverse  fibres  which 
form  concentric  laminas.     This  cartilage  is  thicker  in  fi^mt  than 
behind,  and  its  breadth  is  greatest  at  the  upper  and  lower  parts 
of  the  fiymphysis. 
niiaec-       To  expose  the  internal  iliac  vessels  of  the  right  side,  let  the 
air  out  of  the  bladder,  and  draw  it,  the  rectum,  and  in  the 
female  the  uterus  and  vagina,  firom  the  central  position  that 
they  occupy  in  the  cavity  of  the  pelvb  to  the  opposite  side,  so 
as  to  allow  of  the  dissection  of  the  vessels.     Remove  the  peri- 
tonseum  and  fascia  from  the  wall  of  the  pelvis  and  from  the 
viscera,  and  clean  away  the  great  quantity  of  cellular  mem- 
brane that  surrounds  the  arteries :  a  plexus  of  nerves  from  the 
hypogastric  accompanies  each  vessel  to  the  viscera,  so   that 
there  are  as  many  secondary  plexuses  as  arteries.     The  smaller 
branches  of  the  veins  that  accompany  the  arteries,  unless  they 
are  to  be  specially  dissected*  may  be  removed.     In  following 
the  lower  vesical  and  haemorrhoidal  branches*  the  nerves  from 
the  sacral  plexus  to  these  viscera  may  be  exposed^  and  tfaey 
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should  be  left  to  be  afterwards  seeo.  When  the  arteries-  are 
dissected  out,  the  bladder  may  be  again  distended  and  the 
viscera  replaced,  to  see  the  relative  anatomy. 

The  iniemal  Uiae  artery^  one  of  the  trunks  into  which  the  internal 
common  iliac  divides,  supplies  the  wall  of  the  pelvis  both  within  Artery. 
and  without ;  the  viscera  contained  within  it ;  also,  for  the  most 
part,  the  genital  organs.     As  now  dissected,  it  is  seen  to  be 
a  short  thick  trunk,  continued  forwards  along  the  side  of  the 
bladder  to  the  umbilicus  by  a  partially  obliterated  cord.     This 
vessel  in  the  foetus  is  called  hypogastric ;  and  the  internal  iliac  is 
the  part  which  afterwards  remains  pervious  lor  a  certain  distance. 
To  understand  this  vessel,  it  will  be  advisable  to  consider  its 
anatomy  in  the  foetus,  as  well  as  in  the  adult  in  which  part  is 
obliterated.     The  hypogastric  artery  of  the  foetus  commences 
at  the  sacro-iliac  symphysis,  from  the  division  of  the  common 
iliac  into  it  and  the  external  iliac  artery ;  it  passes  forwards  to 
the  posterior  part  of  the  bladder,  contained  in  the  posterior 
ligament,  forms  an  arch  whose  concavity  looks  upwards,  and  is 
crossed  by  the  ureter  which  then   descends  below  it  to  the 
bladder ;  it  gives  off  in  this  extent  many  branches  to  the  wall 
and  the  viscera*     The  vessel  then  ascends  on  the  side  o£  the 
bladder  to  its  upper  part,  along  the  line  of  reflection  of  tlie 
peritonaeum  from  it,  as  the  lateral  and  superior  ligaments;  and  at 
the  upper  part  of  this  organ  it  approaches  the  one  of  the  op- 
posite side,  and  ascends  with  the   urachus  to  the  umbilicus^ 
between  the  peritonaeum  and  fascia  transversalis,  and  behind  the 
rectus  muscle  of  the  abdominal  wall ;  at  this  aperture,  each  per« 
forates  the  fiiscta  transversalis,   comes   into   relation  with  the 
umbilical  vein,  and,  receiving  the  name  of  umbUiccd^  continues 
to  the  placenta,  in  which  it  ends.     On  the  side  of  the  bladder 
the  hypogastric  is  crossed  by  the  vas  deferens,  and  supplies  the 
vesicd  branches.  This  vessel,  in  the  foetus,  is  twice  the  size  of  the 
external  iliac,  but  after  birth   these  arteries  are  obliterated, 
more  or  less  completely,  to  about  an  inch  and  a  half  of  their 
commencement,  or  to  the  sacro-sciatic  notch,  and  a  ligamentous 
cord  remains  in  the  direction  of  the  vessel ;  this  is  commonly 
pervious,  by  means  of  a  very  small  canal,  to  near  the   upper 
part  of  the  bladder,   and  from   it  arise  the  superior  vesical 
branches.    When  the  hypogastric  begins  to  diminish,  the  ex- 
ternal iliac,  and  the  posterior  part  of  the  hypogastric,  which  is 
afterwards  designated  the  internal  iliac,  increase  in  size.     The 
ifiiemal  iliac  in  the  adult  is  a  large  short  trunk,  about  an  inch 
and  a  half  long;   it  is  directed  obliquely  downwards  and  in- 
wards from  the  sacro-iliac  symphysis  to  the  upper  part  of  the 
sacro-sciatic  notch,  and  it  here  divides  into  two  or  three  large 
branches  in  which  it  appears  to  terminate;  but  from  its  ex- 
tremity the  partially  obliterated  hypogastric  extends  forwards 
in  the  original  direction  of  the  trunk.    The  artery  is  accom. 
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panied  by  the  internal  iliac  vein  which  is  posterior  and  ex* 
ternal  to  it;    it   lies  in  the  -fold  of  peritonaeum  which  forms 
the  posterior  ligament  of  the  bladder,  and  is  crossed  bj  the 
ureter ;  behind  it  is   the  lumbo-sacral  nerve,  and   part  of  the 
Branch-  pyriformis  muscle.     Its  branches  are  very  numerous,  and  some 
are  very  variable  in  their  origin,  though  the  distribution  of  the 
greater  number  of  them   is  tolerably  regular:   they   may  be 
classed    into    those  which   supply   the  viscera  in  the  pelvis: 
namely,  the  haemorrhoidal,  vesical,  uterine,  and  vaginal;  and 
into  those  distributed  to  the  wall  of  the  pelvis  either  within  or 
without :  these  are  the  ilio-lumbar,  lateral  sacral,  gluteal,  sciatic, 
pudic,  and   obturator    arteries.     As  the   internal  iliac   artery 
divides  into  two  trunks,  the  branches  are  sometimes  referred  to 
their  origin  from  either  the  one  or  the  other ;  thus,  from  the 
posterior,  arise,  most  commonly,  the  ilio-lumbar,  lateral  sacral, 
gluteal,  and  obturator ;  and  from  the  anterior,  the  middle  hap« 
morrhoidal,  vesical,  uterine,  and  vaginal,  and  the  partiallj  imper- 
vious tube  of  the  hypogastric,  with  the  sciatic  and  pudic 
S?"ArT'     '^^  ilifhlumbar  artery,  the  first  of  those  supplied  to  the  wall 
^ery.      of  the  pelvis,  arises  from  the  posterior  part  of  the  internal  iliac, 
is  directed  obliquely  upwards  and  outwards  beneath  the  psoas 
muscle  and  obturator  nerve,  and  in  front  of  the  lumbo-sacral 
nerve,  to  reach  the  iliac  fossa,  in  which   it   divides  into  an 
^"'"h*"^  ascending  and  a  transverse  branch.     The  ascending  or  htmbar 
runs  beneath  the  psoas  muscle  by  the  side  of  the  lumbar  vertebrs, 
and  divides  into  an  external  branch  for  the  psoas  and  quadratus 
muscles,  and  an  internal  one  for  the  spinal  canal  and  medulla ; 
Iliac.      (}^g  transverse  or  iliac  branch  passes  outwards  a  little  above  the 
brim  of  the  pelvis,  and  subdivides  into  superficial  and  deep 
branches,  which  are  directed  towards  the  crest  of  the  ilium  and 
anastomose  with  the  circumflex  ilii  artery,  and  some  turn  over 
the  crest  to  join  with  the  gluteal :  one  of  the  deep  branches 
enters  the  substance  of  the  bone. 
Lateral       The  lateral  sacral,  one  or  two  in  number,  arise  from  the  inner 
Artery,   side  of  the  iliac,  or  from  the  gluteal ;  when  there  is  only  one, 
the  artery  descends  in  front  of  the  pyriformis  muscle  and  aacral 
plexus  of  nerves,  at  first  external  to  the  series  of  apertures  by 
which  the  nerves  escape,  but  afterwards  over  them  or  internal 
to  them,  as  far  as  to  the  coccyx,  on  which  it  anastomoses  with 
the  branches  of  the  middle  sacral  artery,  and  the  one  of  the 
opposite  side ;  but  this  will  be  more  apparent  afler  the  removal 
of  the  viscera.     Besides  the  branches  to  inosculate  with  the 
middle  sacral,  the  artery  gives  off  spinal  branches  which  enter 
the  spinal  canal,  and  supply  the  membranes  of  the  medulla  with 
ramifications ;  others  leave  the  canal  by  the  posterior  apertures 
in  the  sacrum  to  anastomose  with  the  gluteal.     When  there  are 
two  arteries,  the  upper  one  enters  the  first  aperture  in  the  front 
of  the  sacrum,  and  is  distributed  in  the  canal  in  the  same 
manner  as  the  others ;  but  before  entering  it,  some  sm 


BlSSlECTIOir  OV  THX  PSZ^TIflL  SSS' 


transverse  arteries  are  gnren  off  to  join  those  of  the 
sacraL 

The  ffhUeal  aner^f  the  largest  branch  of  the  ratemal  iliac,  ohited 
passes  directly  backwards  above  the  upper  border  of  the  pyri-  ^'^*^- 
fi>rmis  musclcy  betvreen  the  lumbo-sacral  and  first  sacral  Derve» 
the  former  afterwards  concealing  the  artery  as  it  descends  to 
join  the  plexus ;  it  then  leaves  the  pelvis  by  the  upper  part  of 
the  sacro^sciatic  notch,  lying  close  to  the  bone  and  accompanied 
by  a  vein  and  the  superior  gluteal  nerve :  as  soon  as  it  appears 
on  the  outer  sur&ce  of  the  pelvis,  it  divides  into  its  superficial 
and  deep  brandies  for  the  gluteal  muscles ;  these  are  dissected 
in  the  thigli,  and  are  now  removed. 

The  itMadie  or  9ekUic  arUtp  descends  with  the  pudic  intoseutic 
the  pelvis ;  it  aris^  anterior  to  the  gluteal,  is  the  next  largest  ^^^ 
trunk,  and  runs  downwards  and  forwards  with  the  pudic  but 
internal  to  it,  and  over  the  pyriformis  muscle  and  the  sacral 
plexus  of  nerves,  to  leave  the  pelvis  at  the  lower  part  of  the 
great  sacro- sciatic  notch,  and  with  the  pudic  vessels  and  nerve 
and  the  sciatic  nerves  between  the  contiguous  borders  of  the 
pyriformis  and  coccygeus  muscles.  External  to  the  pelvis,  it 
divides  beneath  the  gluteal  muscle  into  its  terminal  branches. 
This  artery  often  arises  by  a  common  trunk  with  the  gluteal, 
and  from  the  division  of  this  at  the  upper  part  of  the  sciatic 
notch,  it  descends  in  front  of  the  pyriformis,  and  beneath  the 
sacral  plexus,  to  leave  the  pelvis  by  the  same  part. 

The  pwiio  ariery  has  nearly  the  same  relations  in  the  pelvis  pudic 
as  the  sciatic,  from  which  it  often  springs  as  this  vessel  is  pass*  ^^^^y- 
ing  from  the  cavitjK.  K  it  arbes  separately  from  the  internal 
iliac,  it  and  the  sciatic  appear  to  be  the  continuation  of  this 
artery  into  the  pelvis ;  it  passes  downwarcb  over  the  pyriibrmis,, 
and  sacral  plexus,  external  to  the  sciatic,  and  leaves  the  pelvis 
between  the  borders  of  the  pyriformis  and  coccygeus ;  it  then 
winds  over  the  outer  sur&ce  of  the  spine  of  the  ischium,  and 
enters  into  the  ischio-rectal  fossa  through  the  small  sciatic 
notch,  in  which  part  its  anatomy  has  been  seen,  when  dissecting 
the  perineum.  In  this  —  the  pelvic  —  part  of  its  course,  the 
artery  lies  behind  the  bladder  and  vesiculae  and  along  the  side 
of  the  rectum,  and  gives  small  brandies  to  these  viscera ;  some« 
times  the  middle  haemorrhoidal  artery  arises  from  it,  and  in  the 
female,  branches  to  the  uterus  and  vagina.  An  important 
variety  in  this  artery  is  its  course  in  the  pelvis  along  the  side 
of  the  bladder,  and  either  on  or  near  the  side  of  the  prostate^ 
gland,  to  leave  the  cavity  by  perforating  the  triangular  ligament 
below  the  arch  of  the  pubes  to  become  the  dorsal  artery  of  th^ 
penis. 

The  chtwraior  will  also  be  required  to  be  seen  only  in  its  peL  obtun* 
vie  part,  since  the  portion  external  to  the  pelvis  is  dissected^^^*^' 
with  the  lower  extremity*  and  is  usuaUy  completed  before  thif 
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Btfage  of  the  diBsectaon  of  (he  dbiortleiu  -  Hiis  -au-tery  nwniigs 
either  from  the  posterior  or  anterior  division  of  the  ioterna]  iHmc 
art)er]r>  or  it  may  arise  altogether  at  the  fMnt  ^f  the  pelvis  fifom 
tbe  epigastric  artery^  a braunch  -of  theexterMil  iliac.    In  the  case 
o£<  origin  from  the  interBel  iliao,  it  cvostes  the>  pelvis  from  behind 
^unriLrdSy  rather  below  tlie  level  of  the  brimy  bat  i^Hive  die 
attachment  of  the  levator  ani  muscle,  and  is  accompanied  1^ 
tbetibtoffator  nerve  and  vein,  which  are  inferior  to  it.  *   At  the 
fiitotof  the  cavity  the  ^obtarator  vessels  and  nerve* pass-  thmvi^ 
*    nA  oUiquely  grooved  canal -^  the  m6-/nfkie*«— in  the  upper  part  of 
thd  lihyroid  or  obturator. Ibramen,  and > as  soon  as  tkey  liave 
esotpcd  from  it,  the  aerve  add  artery- 8a|iarat&;  the/onner  cen« 
tiHttiefl  along  the  thighs  but  the  latter  dividetiintotwo'  branches 
tluMl  encircle  the  obturator .  foraraeo,  and  supply  chiefly  tJie 
bbturatdff  musdev  andtheartoculation^  In*  the  pelvis  thia^boancfa 
gives:  sonte  afaall  iirteriesextertolly  to  the  waU,  and  one 'rather 
larger  to  the  iHac  foata  and  nursele,  whidt  perferatea  the  iiiae 
fitsda^    When:  it  is  about  to  -enter  the  sub-pobio  aperture,  it 
gtfves  upwards  abnuidi  that  vu'ies  ki  siae*  to  anastomose  with 
Itae  epigafttric,  .and  inwards:  a > transverse  one  behind  the  body 
of/  ^the  I  pubes, :  to  i  inosculate  with  &•  •  simifer '  branch  <from  the 
oppasite  aide.    Wlien^  the  '<obtUTator  ariser  firom  the  ^epigastni^ 
it  deaeends  to  the  Bame*  aperture  and  ^has  the  tame  distribntiaa 
^    eKtornaU  w  batvin  its  •oOurse  it  pastes  brtbeicvoralring^  and  it 
fe.  the  relation  to£  •  this  ^vessel  td  the  neek  of*  the  6ac>  df >»  femoral 
b^rhilb  tthat  render8!impdftant<tbe<study>  of  ><nnrnitioi  in  itt 
)H>aiticm«    If.itianseibigniftoni  >tbeiepEgatiricr  andital»ialBf^ 
iAiireep>»taitheinn^  8ide<of  thealiaetveinrit^nllimost  pvdbdily 
be  on  the  inner  side  of  the  hernia,  and  therefore  the  neek  lef  tie 
^  Mm:i Would  betsurreonded'  ifitflioitt-and<oh  the  >inndr side  by  Uiis 
artery^'  the  epigastric  lying  omthe  6«rter"  aide?  but 'shouM  the 
t^8^>  liuris^'  near  (the  C(Umn«incenient<  «F  the  (eplgn^tiic,  and 
'  pdls  vveatlyverticidlydownWslrds  into 'the  l^elvis^lt' will  be  Ibond 
okweito^?  iliae  veifr  and-  to  th^  dat^'siddof  this  ^erurail  itng>y 
'    ''  liii^'  therefore  'of'  >a  fbmMtA  ^  heniia ^  tliis >  last ' vmmty  nnn^  so 
iaspottant  te  the  ^rkti'  sidce  ^it  i«'  not  eqpuidly '  dangerous: 
Middle  ""I'fThB'^inidUlfrijmTml'cif^sjriwiil  b^  lisen'niore'Ailly  lifter  the 
An  n  ^isvter^'are i^kmi^ed'ft'om  the  pdvisii Jt(|krise8  iHrnitbe^diviiioa 
'^'  '«f tthb  to^ta^  of  whidi  it  10  the  edfitlnuiition  iniU'direetfoni  and 
ffaassea-^'vievticniiy  'doiiiiwardsinttfie'imiddtv'liiie  iD^erMtbe iast 
haiAbat  itertebtav^titid  sfelcrum,  and  the  coecyx^ad  far  at  the  bate 
•'  ttf'ibis  bo^^^,  and' wbe^e^mdch' diminished  in  sieft)  it  diodes  into 
lwo^lata*41  branohe*' <«4ilch  inosculate  with  tbe'litemt  sacral 
a0tdrie84    Many  bmall^akiterics' are:  given  to  th^  fhmt  of  the 
aacmn^iand  op^Joshe  the  eewtre  of  each  piece  of  this  bone,  as 
vrcU  as*  ef  thb  tof  iunibar  vertebra;  it  giv^a  to  edch  side  a  trans- 
verse branch  to  anastomose  with  the  lateral  aacral't  these  are 
analagi^usto  •tbeikiaibar>«nd  intercostal  arteriet  of  the  ad^a. 
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The  coccyx  is  ftlso  suppiiei  by  some  snuill  braticbes  fi^m  the 
bifurcation,  * 

The  branohes  to  the  viscera  coBtamedin  the  cavity  of  the  Branch- 
pelvis  are  smaller  and  more  irreguiar  than  those  to  the  wall,  vucer& 
and  are  generally  derived  from  the  portbn  of  the  artery  that 
continues  forwai*ds  to  the  bladder  in  the  direction  of  the  hypo- 
gastric. 

The  middle  hmmcrrhaidal  arteryy  a  small  branch  of  uncertain  m  ddie 
origin,  may  come  either  from  the  internal  iliac,  or  from  the^^^a'* 
sciatic  or  pudic ;  it  passes  downirards  and  forwards  along  the  ^'^n*. 
front  and  lateral  part  of  the  rectum,  and  divides  into  branches 
that  anastomose  with  the  superior  haemorrhoidal,  —  a  branch  of 
the  inferior  mesenteric,  and  with  the  inferior  heemorrhoidal 
from  the  pudic  in  the  ischio-rectal  fossa*    It  gives  also  small 
bnanches^-^the  inferior  vesical ^^Va  the  base  of  the  bladder  and 
prostate ;  or  to  the  vagina  in  the  female.     The  distribution  of 
the  avperioit  Juemorrhoidcd^  a  branch  of  the  inferior  mesenteric,  Sjpcrior. 
can  now  be  seen :  afler  crossing  the  ureter  and  the  left  common 
iliac  artery  and  vein,  it  descends  in  the  meso-rectum  along  the 
posterior  part  of  the  intestine,  and  opposite  the  middle  of  the 
sacrum,  or  about  four  inches  from  the  anus,  it  divides  into  two 
branches  which  continue  forwards  on  the  sides  of  the  rectum, 
anastomosing  with  each  other,  with  the  middle  haemorrhoidal, 
and  near  the  rectum  widi  the  inferior  htemorrhoidal  from  the  inferior. 
pudic ;  so  that  the  termination  of  the  large  intestine  is  supplied 
from  the  inferior  mesenteric,  from  the  internal  iliac,  and  from 
the  pudic  artery.    The  branches  of  the  superior  haemorrhoidal 
are  the  largest  and  the  most  important  in  operations  on  this 
intestine. 

The  vesiccU  arteries^  irregular  in  their  origin,  may  come  from  vcMcai 
the  trunk  or  frojn  some ^the  brancjiea of  the  iliac.     They  are    '^"^' 
tfadree  or  fojar.  in  number  on  each  aide,  and  are  divided  into 
Buperior^  middle,  and  inferior.     The:  ^t^^mor  come  from  the  superior, 
partially  obliterated  trunk  of  dm  hypogastric,  and  pass  down* 
wards  and  inwards  along  the  front  oS  the  bladder.    The  middle  Middle. 
vesical,  generallyarisesas^  a  separate  branch  from  the  internal 
iliac  near  the  remains  of  the  hy^^^igaatric ;  it  passes  forwards 
and  in>wards  .t(^  the  posterior  .part  of  the  bladder,  which  it 
iseacheaon  the  outer  side  of  the  ureter^and  is  then  distributed 
to.  the  poster ioiT  surface. by  branches'' which  anastomose  with 
those  of  the  omiosite  side,  as  well  as  with  those  from  the  supe- 
jrior.'    The  i^ferior9  some- small  branches  from  the  middle  inferior, 
baemorrhoidal,  sdatic^  or  -  pudic^  are  distributed  to  the  base  of 
the  bladder^  to  the  vesigulas  seminales,  and  to  the  prostate. 
An  artery---  the  deferentMol^^  is. also  given  to  the  vas  deferens ; 
it  accompanies  this  tube  0;  the  Spermatic  cord,  and  anastomoses 
with  the  spermatic* 

The  uterine  and  vaginal  Mteries  are  peculiar  to  the  female:  uieri!;'^ 
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stttgei  of  the  dissecdon  of  ^  abdoBfeciik     Iha  'arfeei^rspring^ 
either  from  the  posterior  or  anterior  division  of  the  inliernal  -iVit 
arterj)  Dr  it  may  arise-  akogecher  at  the  front  »f  the  pelvis 'fibm 
the 'epigastric  artery^ «  branch  -of  tbe'exteraal  iliac*   In  the  ease 
d£<  origin  from  !lhe  intefoal  iliao,  it  cvtysfees"  the*  pelvis  from  befaiDd 
Ibowdrds^  rather  bdow  the  level  of  iht  brtmybat  above  the 
attachment  of  the  levator  ani  muscle,  and  is  accompanied*  by 
tb&t>btiiffatop:nerve  Andvein,  which' iweinferioiA  to 'it^  ^  At  the 
j&iitnt 'Of  the  cavity  the  obturator  vessels  and  nerve' pass  thnni^ 
"    ail  obikiquely  grooved  cafiid-^the  sub-pfMe^^in  the  upper  part  of 
tbd  thytoii  or  obturator  foramen,  and 'as-  soon  as  tkey  hav^ 
escAfied  from  it,  the  nerve  andartery^stfiarate;  the  foraier  con^ 
tuuies  along  the  thighs  but  the  latter  divides  into  two'  bnnchos 
ttftst" encircle' the' obttnratoriforaiBeii,- and  supply  chieAythe 
bbturatmi  muselev  aiidthearticuklion4  \In>  ike  pelvis  thisbcanch 
givesittNiiealBall'  lirteribsesdteitelly  to  the  wall, -and  one 'rather 
large 'ito.  the  iHao.foata  and  inssele,  whieli  perforiitcs  tkeiliste 
&acm>  >  When  •  it  •  b  about'  to  center  the  sub-pobio  aperture^  it 
gpives  (Upwards  a»branch  ihatTaries  m  Biise»  to  anastomon  with 
Ibe  epigattrtc,  .and  iawsErds  ••transiweese  one  behind  the  body 
of/tthei'pube8y:tO(iaosoulafie  with  a  •  simikr*  bnmeh  <from  the 
opposite  side.  -  >  Wfaeii<  the  •  ebtknator  avisos*  from  the  'epigastnc, 
Jit.ldtffiteBds  id  thoiame'epetftuve  end  >hilsjthe  same  distribution 
'    eKternaHy^bttt^in  itotOOurseitpasiesby'^he'CvoTalringi^  and  it 
tfi>  ilbe  {relation  tof  *  this  ivessel  td  the*  nede  *  of)  tbd  6ao>  of*a  fembral 
b^rhilb  ) thut ;  renders  i  important  *  the  >  study* '.  of  nroirietieo  in :  itt 
{Mtattidn«  •>  ]£,db(anse»higUiffora  <tbete|BlgBtiric,  andnake^aiargio 
Sflrtf ept  >to  fthe  iwapr  side  >of<  ^e  (iliae< vein^i  it-  'will  tnost :  prdbably 
be  on  the  inner  side  of  the  hernia,  and  therefore  the  neekK^Jtlso 
0M:i'Woa)d  be>8urtw»ided'  iritftioiYti  and 'ohtbe>inndr  side  by  this 
aftefv^i  the  epi^stMc^iytng' onthe  oiMor'side'rbutsHoaid  tfa^ 
9ia6d>  larioifc  near  <the  crnnm^ncement^^^JP'the  lepi^tiic'smd 
pdts sieatlyivcrticaflydownWtirds  into'the  f^elvis^'it will  befeond 
okrseUaifaf  fli»c.v«ifr<and'td  tlnd  Vmt^ifiidd'of  tlits«rurii&rhigv 
iihd><  therefore  'of'ia '(bmi^alheniia'9  tlus^^last^viaviety^ist  net?  so 
bopottain 'te  1^0 tfirbt^t since 4tii(i not  eifually'daii^erous;^^  '-  >     ' 
Middle  ^^y^TUtfimdfa9(\s^nri;darfefymi^^  btf  ^oenvnore^ folly  «Aer  >dio 
^^    ifisderd'arei^kn^^edtft'om  tbO' pelvis^  t it (Urisefi  iVdnritbeMivviiioii 
''^'  !ofithb«oqfta4  of  which  iirio  the  i^dhtinualtioti  inks'direotioni  end 
MsseS'-fvertieaiiy  'doihiwavdsinftfie'(middl0iline"«»»erMtbe iast 
hM^r'iKerlebk'a^>tlM  sttcrunt^  and  the  coecy^at^arfar^ts  ihebsie 
itf)this  boik^,  andfwbn^epmUchidimintfhed  in  sieer  it  diMfdes  bito 
Ikwo^laterii  branobe^' which  inosculate  with  tlie'ktorftt  sacral 
Morie84  '^Many  bmal^akiteries' are  given  to  the  fhMi  <^  the 
gBcmm^iand  opposite  the  centre  of  eai6h  piece  of  this  bone,  db 
wi^iastof  thbh»0tuIllba^  vertebra;  it  -givds  to  each  side  a-  trans- 
verse branch  to  anastomose  with  the  lateral '0acral>tthete' are 
iuiaVig0ug< to- ^the ' fcimbar>end  interoostal  arteries  of  the'ddrta* 
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The  coccyx  is  also  sufsptiei  by  some  snuili  branches  from  the 
bifurcation.  • 

The  branches  to  the  viscera  coataoiedin  the  cavity  of  the  Branch. 
pelvis  are  smaller,  and  more  irregular  than  those  to  the  wall,  vuccr& 
and  are  generally  derived  from  the  portbn  of  the  artery  that 
continues  forwards  to  the  bladder  in  the  direction  of  the  hypo*> 
gastric. 

The  middle  hmmorrhoidal  artery,  a  small  branch  of  uncertain  m  ddie 
origin,  may  come  either  from  the  internal  Uiac,  or  from  the  r^or'* 
sciatic  or  pudic ;  it  passes  downwards  and  forwards  along  the  ^'^o*- 
front  and  lateral  part  of  the  rectum,  and  divides  into  branches 
that  anastomose  with  the  superior  haemorrhoidal,  -~  a  branch  of 
the  inferior  mesenteric,  and  with  the  inferior  hsemorrhoidal 
from  tiie  pudic  in  the  ischio-rectal  fossa.     It  gives  also  small 
branches**^  the  inferior  vesical ^^^  to  the  base  of  the  bladder  and 
prostate ;  or  to  the  vagina  in  the  female.     The  distribution  of 
tbe  superunt  hamorrhoidcdy  a  branch  of  the  inferior  mesenteric,  Sipcrior. 
can  now  be  seen ;  afler  crossing  the  ureter  and  the  left  common 
iliac  artery  and  vein,  it  descends  in  the  meso-rectum  along  the 
posterior  part  of  the  intestine,  and  opposite  the  middle  of  the 
sacrum,  or  about  four  inches  from  the  anus,  it  divides  into  two 
branches  which  continue  forwards  on  the  sides  of  the  rectum, 
anastomosing  with  each  other,  with  the  middle  hsemorrhoidal, 
and  near  the  rectum  witli  the  inferior  htsmorrhoidal  from  the  inferior. 
pudic ;  so  that  the  termination  of  the  large  intestine  is  supplied 
from  the  inferior  mesenteric,  from  the  internal  iliac,  and  from 
the  pudic  artery.    The  branches  of  the  superior  hsemorrhoidal 
are  the  largest  and  the  moat  important  in  operations  on  this 
iatestine. 

The  vesical  arteries^  irregular,  in  their  origin,  may  come  from  ^c»ic«i 
Ibe  trunk  or  from,  some  of  the  bvancbea  of  the  iliac.    They  are    '^^"^' 
thdree  or  four,  in  numben  on  each  Aide,  and  are  divided  into 
superior,  middle,  and  inferior.    The  etq^erior  come  from  the  superior* 
partially  obliterated  trunk  of  tlw  hypogastric,  and  pass  down* 
wards  and  inwards  along  the  front  (4*  the  bladder.    The  middle  Middle. 
vesical,  generally  ariseaas^a-aeparate  branch  from  the  internal 
jUac  near  the  remains*  of  the  hy/p^gaatric ;  it  passes  forwards 
and  inwards  t(^  the  posterior,  part  of  the  bladder,  which  it 
raschea  on  the  outer  aide  of  the  uretenand  is  then  distributed 
to.  the.  posterior,  surface,  by.  branoheS' which  anastomose  with 
those  of  the  opposite  aide,. as  well  as  with  those  from  the  supe- 
rior. ■  .  The  i^ferior^  some,  amall  branches  from  the  middle  inferior, 
baemorrhoidal,  sciatic^  or  pudic^  are  distributed  to  the  base  of 
the  bladder,  to  the  vesigul«>  seaiinales,  and  to  the  prostate. 
An  artery—-  the  drferenUal^*-^  is  also  given  to  the  vas  deferens ; 
it  accompanies  this  tube  %q  the  spermatic  cord,  and  anastomoses 
Vf  ith  the  spermatic* 

The  uterine  andvaginal  arteries  are  peculiar  to  the  female:  uteri-^e. 
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the  nierine  arises  from  the  fnternal  iliac  at  its  anterior  part, 
near  to  the  middle  haemorrhoidal,  or  with  it,  passes  inwards  m 
the  broad  ligament,  and  reaches  the  uterus  opposite  its  neck ; 
it  next  turns  upwards  along  its  side,  becomes  very  flexaous, 
and  divides  into  anterior  and  posterior  branches,  which  anasto- 
mose with  similar  ones  from  the  opposite  side,  and  supply  the 
front  and  back  of  the  uterus ;  and  middle,  that  ascend  to  the 
fundus   and   inosculate  also  with   the  opposite  and  with  the 
spermatic.     When    the  artery  makes  its  turn  npwards  along 
the  uterus,  it  sends  one  or  more  small  branches  between  the 
bladder  and  vagina  to  these  organs. 
Sperms-      The  spermatic  artery  has  been  dissected  to  the  lower  part  of 
ovwan.  ^^®  abdomen,  and  it  may  now  be  completed;  it  becomes  very 
tortuous  after  it  has  passed  the  brim  of  the  pelvis  and  entered 
the  broad  ligament  by  which  it  is  conducted  to  the  ovary,  to 
which  it  gives  many  branches,  as  well  as  to  the  Fallopian  tubes. 
Afler  supplying  the  ovary,  it  ends  in  the  substance  of  the 
uterus,  anastomosing  with  branches  of  the  uterine. 
Vagii.a!.      The  vagtnol  artery  frequently  arises  by  a  common  trunk  with 
the  preceding,  or  else  very  near  to  it ;  it  passes  forwards  on 
the  side  o^  the  vagina,  giving  a  great  number  of  branches  to  it, 
and  some  to  the  under  and  anterior  part  of  the  bladder  and 
commencement  of  the  urethra ;  and  it  ends  by  anastomosing, 
below  the  vagina,  with  the  artery  of  the  other  side. 
vcini.        fbe  internal  itiae  vein  receives  the  blood  both  from  the  wafl 
iHac"^  of  the  pelvis  ami  from  the  viscera  contained  in  it,  by  branches 
corresponding  for  the  most  part  to  tlve  arteries  ttrat  arise  -  from 
the  internal  iliac.     It  is  situated  at  first  internal  to  tlie  artery, 
but  as  it  ascends  it  passes  behind,  appears  on  its  out^  side,  and 
|om»  with  the  ezteriMd  iliac,  oppMite  the  sacn^iHbc*^mphysis, 
to  form  the  common  iliac  vein.     Bortie  of  the  branches  -of  the 
veins  have  the  same  distribiition  and  anatomy -as  the  arteries, 
jKo-      but  others  diffier.     The  Uio^lnnibenr  vein  anastomoses  with  the 
lumbar.  |||^^f^]  g^cral,  reccfves  some  smaH  branches  fVom*  the  spine,  ttcA 
'  lower  lumbo^vertebral  veiuf  and  opens  into  the  common  iltac 
sacrni.    ^^iu.     The  /dAmi/  Boertd  opens  info  the  internal'  fliait;,  and  by  an 
upper  portion  into  the  common  ilkrc;  amd  tbe  firiddk'ScuTidjoltsi 
the  left  common  iliac  vein.     Tlie  htBmorrhaidai'ttxti  istmited  to 
Hieraor.  a  plexus —  d>e  hcBmarrhaidfd —  around  the  lower  part  of  the 
aid*^"^    rectum,  into  which  the  superior  and  inferior  hsemorrhoidal  veins 
Plexus,  enter;  the  ramifications  of  this  plexus  roend  the  anns  beeome 
enlarged  in  haemorrhoids.  If  these  are  injected  from  the"  inferior 
mesenteric  vein  before  dissecting  the  pelvis,  a  n^ore  aodut^te 
veaici.  idea  of  their  extent  will  be  obtained.^     The  vesiMi  veins -are 
pfcxus!^  connected  with  another  large  plexus,  the  prastaUc^  which  it 
situated  around  the  Madder  and  prostate,  betweetf  the  substance 

*  Tallow  injection  runs  sufficiently  minutely^  and  baa  tfa«  ndtaiMKfgp  of 
not  tequirlAg  the  body  to  be  beaieit' 
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and  sheath  of  the  gland,  and  joins  in  front  the  dorsid  veins 
of  the  penis,  which  perforate  tlie  triangular  and  sub-^fMibic  liga^* 
ments :  this  may  also  be  injected  from  the  dorsal  vein  ^i  the 
penis.     In  the  female,  the  vaginal  veins  commenee  in  a  large  Vac'mai 
plexus  —  the  vaginal  —  surrounding   tlie  vagina,  particuiarlj  p"exiu. 
Its  lower  part  or  aperture,  witli  a  vascular  network  or  erectile 
structure  ;  tiiis  communicates,  alK)ve,  witli  a  small  plexus  around 
the  bladder  and  urethra,  which  corresponds  to  the  prostatic  in  the 
male,  and  unites,  below,  with  tlie  hsemorrhoidal.     The  uterine  vierme. 
veins  also  come  from  the  uterine  plexus  which  lies  on  the  sides 
and  upper  part  of  tlie  uterus,  and  tliey  communicate  above  with 
the  spermatic.     The  veins  of  the  uterus  are  very  much  enlarged 
during  gestation,  and  are  called  sinuses  o^'  the  tUeruSf  since  they 
are  dilated  into  pouches.     The  remainmg  veins  are  the  same  as 
the  arteries. 

The  hypogastric  plexus  for  tl>e  supply  of  sympathetic  nerves  Nerret. 
to  the  viscera  of  the  cavity  of  the  pelvis,  is  situated  in  front  of  ^yv^ 
the  sacrum  and  beneath  the  peritoneeum.    It  consists  of  a  xight  fjexiu. 
and  a  left  portion ;  each  division  accompanies  the  internal  iliac 
^rtery  of  the  same  side,  and  sends  oK  filaments  along  its  branches 
^hich,  separately,  are  named  distinct  plexuses,  but  to  dissect  them 
requires  a  fresh  body,  and  one  uninjected.  Thus  the  inferior  has*  inferior 
morrhoidal  plexus  accompanies  that  artery  to  the  rectuiuyisome^^j^' 
filaments  being  distributed  to  the  front,  and  some  to  Uie^sleriar 
part  of  the  intestine.    The  nesical  surroinids  the  artery  flf  the  vesical. 
aame  name»  unites  with  branches  of  the  saoral  nerves,  and  at  the 
posterior  part  of  the  bladd^  gives  ol&ets  to  the  upper  and 
low^  regions  o£  this  viscus,  and  to  the  prostate  gland ;  other 
filaaaents  go  to  the  vesiculse  seminales,  and  also  to  the  vas  deSt^ 
rens,  on  which  they  run  to  join  the  nerves  from  the  spennatic 
plexus,  and  they  even  continue  onwards  to  the  testis.     In  the 
female,  branclies  are  supplied  to  the  uterus,  forming  the  u^sruis  uterine 
plexus^  from  which  filamenU  ascend  with  the  vessels  «long  the  li^^"" 
side  of  this  body  to  the  upper  part,  both  before  and  behind^ 
some  others  descend  to  the  vagina  supplying  it,  and  others  are 
distributed  to  the  Fallopian  ti^  and  ovary ;  and  on  this  last 
body  they  join  the  spermatic  nerves  that  accompany  the  arteigr 
o£  the  same  name. 

Of  the  lymphatic  glands  «f  tlie  pelvb,  sooDe  lie  akmg  the  Lpph- 
external  iliac,  some  in  the  interval  between  tlie  internal  and  ^^^^^^ 
external  iliac  vessels,  and  others  on  tlie  sacrum ;  they  join,  aboire, 
the  lumbar  glands  by  the  side  of  the  aorta. 

Separate  the  remains  of  tlie  triangular  ligament  and  the  pi,.^. 
urethra,  in  both  sexes,  irom  the  arch  of  the  p«^es  rcut-  tkrou^  tion. 
the  levator  ani  and  pelvic  fascia  of  tlie  right  side;  saw  off  the 
Symphysis  of  the  pubes,  and  a  portion  of  the  body  on  the  right 
side,  to  reach  more  easily  the  parts  in  the  pelvis;  let  the  aif 
escape  from  the  bladd^,  and  then  draw  well  over  j^  the  ^ppe- 
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To  the        The  nerve  io  the  sfiperior  gemMa,  as  wel  as  that  to  the 
2l^^^^^  ferior  and  the  quadraiue,  spring  from  the  plex.us  at  its  termina- 
QiMdra-  tion  in  the  great  sciatic  nerve,  and  are  altogether  on  the  back 
of  the  pelvis.     The  last  very  often  arises  distinctly  from  the 
great  sciatic. 
Small         The  small  scicUic  nerve  arises  from  the  lower  and  outer  part 
Sciatic.  ^£  ^1^  plexus,  which  may  be  said  to  end  in  this  and  the  great 
sciatic,  sometimes  by  one  and  sometimes  by  two  nerves»  that 
remain  more  or  less  distinct  to  their  distribution  to  the  gluteal 
region,  and  cutaneous  parts  of  the  back  of  the  leg,  and  penoaeal 
space. 
i^rge         The  great  sciatic  nerve^  in  which  the  plexus  terminates)  leaves 
Sciatic.   ^1^^  pelvis  with  the  preceding,  below  the  lower  border  of  the 
pyriformis  muscle,  and  w  then  distributed,  as  seea  in  the  dis- 
section  of  the  thigh. 
pissec-       Divide  the  remains  of  the  hypogastric  artery,  and  also  the 
^^^'      other  arteries  that  supply  the  viscera,  in  order  to  aee   the 
gangliated  part  of  the  sympathetic  on  the  front  of  the  aaonun. 
ft^Bua.       In  the  interior  of  the  pelvis,  the  sympathetic  has  the  same 
^e^^if  general  disposition  as  in  the  other  cavities  of  the  body,  vil 
^^       in  the  upper  portion  of  the  abdoiaeiit  and  in  the  thoimx ;  it  can* 
aists  of  a  large  prevertebral  plexus  —  the  hypogasttrio «—  fermed 
by  branches  fitNn  ganglia  distant  from  those  aupplying  tlie  ir!is- 
cera,  and  of  a  gaAgliated  cord  on  each  side  of  the  spioe^  to  joia 
the  spinal  nerves  at  their  exit  from  the  ibramiML    Tbe  hypo* 
gastric  plextts  has  been  seen*    The  gangliated.  cord  is  pbtced  on 
the  fW>Dt  of  the  aacrum,  and  ialemal  to  tbe  aMteriDF  sacnd  ioat* 
mina ;  it  is  continaous  above  with  the  laat  hanbar  'gattg^Mna  by  a 
ateall  filaiiieiit  which  it  is  oiken  diffiauk 'tsi  tnace,  alid  k  ends 
below,  at  the  4ower  part  of  the  aaorum^  bya^iiiffMeat  firoin  (he 
1<^  ganglion  turning  inwards  in  fmit  cvf  the  tase  ef  •  thei  ceecyx 
to  unite  with  a  aimihir  one  irtMn  ithe  opposite  aide  in  an  aach» 
from  whioh  branches  proceed  to  the  pctiosaaum  of  this  bone. 
Tbe  cords  approach -each  other  In  their  oourseito  theitip  of  the 
sacrum,  and  each  is  marked  by  a  variaUe  numbctr  of  ganglia, 
though  there  are  cdmmonly-  three  or  ieurv  ihitn  which  ^hnients 
pass  eaattrtlaUf^  and'  these  are  the  lugeat^  to  jain-ithe  aacaal 
oervcs,  miemaify  to  coaittranioate  id  Irontof'the  saccum  and 
around  the  middle  sacral  artery  with  branches  §tom  the  appo* 
site^ide,  and  «ii*7«ori^  some  alender  filaaaenta  unite  with  the 
hypogastric  piexas,  laad  sopply  also-  the  rectim.    OocaaiesuUly, 
the  hist  ganglmn  does  not  send  a  ttattsverse  bnuich  to  jeia  wiib 
that  of  the   oppafeite  aide,  >but  distributea^  filaments  to -die 
coccyx t  or  there  may  be  aamaUgaaglioa-^the^Bstyliaw umpmr-^ 
at  the  point  of  union  on  the  fh>nt  of  the  coccyx,- from  whickthe 
bnmehea  desoead;  '  -  t'l 

tionT^       Tdce  the  viscerfi  from  the  pelvis,  to  examine  their  structuipe ; 
'^'      separate  the  rectum  fiam  the  bkidder,  4i4  ijl^eoJi)iR^,  Ww^. 
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Madder  to  dissect  the  muscukur  fibres  by  taking  awajr  the 
peritoMBum  and  cellular  membraoe.  Clean  tlie  prostate  and 
veaiculffi,  «)d  follow  the  common  duct»  resulting  from  die 
tinion  of  that  of  the  vesicula  with  the  vas  deferens,  into  the 
•posterior  part  of  the  prostate.* 

The  vesicuke  seminales  are  two  membranous  sacculated  reser-  Form 
▼oirs  for  a  peculiar  secretion.     Each  is  formed  by  a  tube  folded  ^j^^ 
upon  itseif,  so  as  to  give  rise  to  small  lateral  pouches  which  are  ^y^^ 
4iiiited  together  by  a  fibrous  tissue  that  retains  this  form  ;  and  cuis. 
if  an  incision  be  made  into  it,  the  cellular  structure  will  be 
seen,  and  also  a  brownish  viscid  fluid  which  it  contains.     The 
vesicula  ends  in  front  in  its  duct,  a  small  straight  portion,  that 
joins  with  the  vas  deferens  Co  form  the  camtnoH  ^aculaUny  duei^ 
which  passes  forwands  through  tlie  prostate  to  open  into  the 
urethnu     When  this  body  is  submitted  to  maceration,  its  coils 
jsay  be  unravelled,  and  tbe  tube  is  found  to  measure  about 
eight  inches;  it  consists  of  an  external  fibrous,  and  of  an  inter- 
Bid  MUCOUS  coat.     The  vas  dsfenna  is  much  dilated  near  the  of  the 
vesicula,  is  alightly  sacculated  like  it,  and  ends  in  B-ont  in  the  2|^,f 
common  duct ;  its  structure  is  an  CKtemal  fibrous  coat,  very 
thick,  and  an  internal  rouoous,  very  £oe  and  thin.    The  peculiar 
^bei  of  this  cord  is  always  easily  recogniseda 

The  pro&taU  pkuui  is  a  firm  greyish  body  surrounding  the  F<ma 
ODmraenoemenft  of  the  urethra  and  neck  of  the  bladder,  and  stnic 
is«ni«lofied  by  aaheath  of  vesieal  lascia*    It  is  conical  in  fbrm,  {jl^p^ 
the  hoF^Bt  eKtremilg%  as  befone  said,  is, placed  behind,  and  the  «tate. 
Soulier  ia  ^oni  e  the  «pper  wirfucff  is  ooiwcKt  without  aay  mark 
•£  ditisMNit  ii«t  «a  the  ueder^theie  is. a  flight  lonfttudinai  de- 
pvhsaba^  «rhich»snkhm  ao(<Ain  tfaepostonoff  past,  indicates  the 
doiition  of  it  im^  :a  right  and  ieft  bbe«    In  the  centre  c^  the 
base  or  postenov-f^t  is  a  lai^genotch,  into  whwh  the  comoioa 
elacoktory  dueta  enter,  the  suhstaace  of  tbe  gland  forming  an 
arah  holhiahove  taod  belew  Abeas;  and  oa  each  side  of  this  ex- 
camitkm  <the  iglandia  ^^rdmgtd  'backwiarda,  givaog  rise  to  the 
laitrtdioAe^    If  the  vesiculse  and  common  duct  be  thrown  for.  Latena 
vnards  over  the  gland,  a  transverse  portion  of  it,  about  half  an  ^*^' 
inch  UFidet  is  aeea  above  theasf;  tUs  is  the  middk  Me  which  Middle. 
unites  together  the  two  lateral,  and  e«teods  further  backwards 
than  the  opposite  or  under  margin  of  the  hollow  for  the  ejacula- 
tory  ducts.    The  prostate  neasuveSj  transversely,  about  eighteen 
lines,  vertkally,  about  twelve,  aad.from  beiore  backwards  about 
fifteen  lines;  ao  tiiat  the  transverse  incision^  or  one  directed  ob- 
liquely' dowMsrards  and  outwaods  ia  the  dinectioa  of  the  lateral 
lohe»  is  the  loagest  thai  can  be  pnactised  in  this  body.     Its 
stmeture  oooaistsof  a  congeries  of  sanali -glandular  bodies  placed 
in  a  fleshy-looking  fibrous  substance ;  and  from  these  issue  shmU 

*  The  description  of  the  anatomy  and  structure  of  tbe  viscera  of  the  female 
peKlkiwiTWfbabdst^eOd;  ' 
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ductSy  which  either  unite  together^  or  run  separately  to  open 
on  the  inner  surface  of  the  urethra  contained  in  the  prostate ; 
they  are  lined  by  the  mucous  membrane  of  this  canal :  tbeae 
will  be  seen  when  the  gland  is  opened*  and  the  small  glandular 
bodies  will  be  very  well  perceived  now  in  the  third  lobe^  by  re* 
moving  the  dense  external  covering. 
struc-  Now  the  bladder  is  removed  from  the  body,  the  extent  of  the 
th^B?Id-  different  regions,  but  particularly  the  base,  can  be  more  readily 
^«'*  seen  ;  but  its  figure  will  be  almost  circular  when  it  is  much  dis« 
tended  with  air,  A  partial  serous*  a  muscular,  and  a  mucous 
coat,  with  a  layer  of  cellular  tissue  between  them*  will  be  found 
Peri-  in  the  substance  of  the  bladder.  The  peritonaBol  toot  has  been 
coa?  examined  and  is  now  removed.  The  tnustniiar  consists  of  an  ex* 
Muscu-  ternal  and  an  internal  layer  of  fibres;  the  external*  of  longitudinal 
ones,  passes  downwards  from  the  summit  of  the  bladder  and 
urachus,  to  which  they  are  connected*  to  the  prostate  gland, 
some  of  the  anterior  being  prolonged  on  its  upper  surface  to  be 
imited  to  the  pubes  by  the  anterior  ligaments ;  the  lateral  are 
connected  to  the  sides  of  the  prostate ;  and  the  posterior  to  the 
middle  lobe  of  the  gland.  When  this  covering  is  removed,  the 
internal  layer  of  transverse  fibres  is  exposed ;  it  is  stronger*  and 
the  fibres  are  closer  together  at  the  lower  than  at  the  upper 
part  of  the  bladder,  and  on  the  posterior  surface  a  few  of  them 
run  irregularly  and  cross  the  others.  Some  of  the  lower  fibres 
of  this  layer  have  been  described  as  a  sphincter  vesicae,  but 
there  does  not  appear  to  be  any  fasciculus  of  fibres  distinct  and 
separate  from  the  other  circular  ones^  This  ooat  differs  much  in 
its  development  io  different  subjects* and  in  some  the  mucous  ooat 
projects  in  small  pouches  between  its  fibres,  giving  rise  to.  due 
sacculated  bladder..  There  is  also  a  distinct  muacularfasciiHiliia 
passing  from  the  opening  of  the  ureter  to  the  prosmte ;  tbis  is 
Mucoui.  to  be  seen  when  the  bladder  is  opened.  The  mtuxnu  mefnbnmt 
lines  the  interior  of  the  bladder,  being-  prolonged  upwards  into 
the  ureter,  and  down\l^ards  into  the  urethra,:  and  it  is  aeparated 
from  the  muscular  coat  by  the  layer  of.  ^cellular  metnbrane  be*- 
fore  mentioned*.  Cut  <^n  the  bladder  by.  aa  inoision  along-  its 
front,  and  carry  it  along  the  upper  part  of  the  laroslatec  .the 
mucous  membrane  forms>  numerous  i«lds  in  jts  preseni  6acoki 
state,  and  the  musculajr  colurans^  pr<^eDt  beneath  t  and  if  st- is 
a  sacculated  bladckffr  the  apertures  to  the  •  pouches  Are. aeeiw 
At  the  lower  and  anterior  part  of  the.  bladaet  is  ithe  orifice  of 
the  urethra*  which,  is  situated  w.iihsin.the  base,  of  the  .prostate 
gland*  and  partially  closed  byti  aroali  prcNninenee  ifirom>  belonr,«~ 
VniU.  the  uvula  ;  this  is  a  little  in  front  of  the  middle  lobe  of  the  pro* 
State,  and  is  a  projection  of  the  subnnicous  tissue  that  raises 
^he  lining  membrane  into  a  fold  which  is  continued  iorwacds 
into  the  prosinUc ,  portion  of  the  urethra.  -Jjounediately  bebTnd 
the  orifice  of  thejurethra.  u  a  small  triangularly*sbapedc  apace 
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the  *'  irigcne  vMcal,"  in  which  the  mucous  membrane  is  smooth,  Trigone. 
and  more  dosely  united  to  the  other  coats ;  into  the  posterior 
angles  the  ureters  open,  about  one  inch  and  a  half  behind  the 
uvula,  and  the  same  distance  from  each  other ;  so  that  a  line 
extended  from  one  aperture  to  the  other,  antl  one  on  each  side 
from  the  ureter  to  the  uvula,  will  define  the  boundaries  of  the 
space;  the  posterior  line  in  the  distended  bladder  is  semilunar. 
The  **  trigone  "  is  the  most  sensitive  part  of  the  bladder,  and 
corresponds  below  to  the  interval  included  between  the  pro<- 
state  in  front,  and  vesicula  and  vas  deferens  on  each  side.  It 
is  smaller  in  the  female,  and  the  uvula  is  not  so  marked.  In 
a  muscular  bladder  two  prominent  lines  extend  from  the  aper- 
tures of  the  ureters  to  the  uvula,  and  if  the  mucous  mem-  Muscles 
brane  be  removed,  the  muscles  of  the  ureters  are  exposed  :  they  ^J^ 
are  ^*  two  strong  fleshy  columns  which  descend  from  the 
orifices  of  the  ureters  towards  the  orifice  of  the  bladder ;  they 
unite  and  run  towards  the  prostate  gland."  **  Where  these  co« 
lumns  unite  they  are  most  fleshy,  and  their  fibres  are  more  in- 
tricate ;  then  directing  their  course  towards  the  lower  and  back- 
most part  of  the  prostate,  they  degenerate  into  tendon,  and  are 
inserted  into  the  portion  called  the  third  lobe  of  the  prostate."  * 
In  some  subjects  these  are  very  indistinct. 

Open  the  remainder  o?  the  urethra  to  the  extremity  of  the  DiMee« 
penis,  and  catry  the  incision  through  the  corpus  cavemosum,  ^^^' 
but  rather  to  one  side  of  the  middle  line,  to  leave  untouched  its 
Beptam  pecttniforme. 

The  tifeCAra,  or  tube  extending  from  the  bladder  to  the  ex-  pwu*  - 
tremity  of  the  penis,  is  about  eight  inches  long,  and  divided  interior 
into  a  prostatic,  membranous,  and  spongy  portion.     The  pro*  urSSra 
s^Ut^  about  fif^en  lines  in  lengthy  has  not  a  coat  distinct  from  prostatic 
the  gland  through  which  it  passes,  since  it  is  only  an  excava^  poniou. 
tion  in  tliis  body  «)dng  wblcb  the  mucous  membrane- of  the 
bladder  is  continued)  together  with  some  submucous  cellulai^ 
hnembrane.     By  the  aectionof  the  gland-  it  will  be  seen  that 
the  part  above  the  urethra  measures  only  about  three- or  four 
ilnes^  in>  consequence  of  the  uretlnra  passing  through  it  much 
nearer' the 'opper  than  the  under  surface.    This  division  of  the 
urethra  is  wnler  in  the  centre  of  the  prostate  than  at  eithef 
extremity,  and  it 'is  altogether  the  widest  part  of  the  urethrtd 
caned.    Where  it 'joins  the  bladder  is  a  small  elevation  —  the 
^uvula  -^  whidi  doses  the  orifice  of  this  viscus  in  its  contracted  UruU. 
state ;  and  in  the  centre,  on  the  under  surfncci  is  a  raised  pro- 
minent foldt)f  mucous  membrane '^ — the  eapui  gaUinaginis  *^  Ch^v 

•       I    I  •  ■  ^   ffinls 

•.,  Seft  "  Account,  of  the  Mui^cles  of  the  Ureters,"  by  $ir  C.  JJeU,  in  vol.  iii.  * 

of  the    Medico- Chintrgical    Tratisactiont,   from   which  tb«  above  extract   is 

taken;        '  .  .  •  --^^  ^   .        -.•'.<  •.      . 

'■  IVIdrgagni  de^ibed-  thete  befbi^,  in  hSs  Advcriatia  i/4natomtca,  i.  9.,  as 
^  duo  quadaift  catttM  vttaBm  borpovsy**  but>  ai  tildtiig  intbe  **  caput  gtallin** 
ceum/' 
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which  is  large  and  round  behind,  but  is  prolonged  in  front  by  a 
slightly  elevated  line  to  the  membraoous  portioa  of  the  urethra. 
In  the  centre  of  tliis  fold,  near  its  |xisterior  extremity,  is  a  de« 
Sinus     pression — the  sinus  pocularisj  into  the  posterior  part  of  which 
^"'^'  open  tlie  two  conMuon  ejaculatory  ducts,  a  thin  portion  ooly  of 
the  mucous  membrane  separating  the  orifices ;  these  are  seen 
by  holding  up  the  sides  of  tlie  sinus,  and  a  probe  may  be  passed 
into  each  of  tliem.     External  to  this  prelection  of  the  mem- 
brane,  the  substance  of  the  gland  is  hollowed  out  on  each  side, 
Prostatic  this  excsvation   is   called  the  prostatic  sifuu^  and  into   it   the 
sinut.     g„,aller  ducts  from  the  substance  of  the  prostate  gland  open; 
but  the  larger  ones,  that  can  be  followed  downwards  and  back- 
wards  for  some  distance  into  the  gland,  open  on  the  side  of  tiie 
caput  gallinaginis  in  front  of  the  sinus  pocularis :  bristles  may 
be  readily  introduced  into  these  last,  and  when  the  gland  is 
pressed,   a  considerable  quantity  of  a  whitish   fluid    quickly 
escapes  from  them.     If  a  probe  is  introduced  into  the  ejacula- 
tory duct,  its  relation  to  the  substance  of  the  prostate  can  be 
Mem-     observed*     The  membravtoHS  portion^  ^out  one  inch  in .  length 
portion?  ^  ^^^  condition  o£  the  urethra,  has  very  thin  coats,  and  is  sup- 
ported chiefly  by  the  muscle  that  surrounds  it ;  it  is  one  of  the 
narrowest  parts  of  the  canal,  and  measures  in  ciiameter  about 
Hoax  lines.     The  mucous  membrane  that  is  continued  through 
it  is  surrounded  by  a  thin  vascular  erectile  Goveriag,  ttid  exter- 
nally by  a  muscular  layer ;  in  the  interior  of  the  tube  the  lioiog 
Spongy  membrane  presents  nothing  remarkable.     T\\e  spos^fy  portimst 
^'^^°'  about  six  inches  long,  resembles  the  prostatiCf  in  being  con- 
tained in  an  enveloping  substance  —  the  corpus  spoagiosunu     It 
is  circular  in  form,  like  the  membraaouSy  is  about  four  Jiaes  ia 
diameter,  but  presents,  neverthelessy  slight  variations    in  its 
size ;  for  in  the  bulb,  or  commencement,  it  measures  one  line 
morcy  and  from  the  increased  size  of  Uiis  part  it  is  nanoed  the 
sinuiof  sinus  ^  it  is  sliirhtly  contracted  opposite  the  scrotum,  or  bend 
of  the  peniSy  but  is  eokrged  agam  m  the  gians,  givmg  rise  to 
Fona     the  fossa  naviculariSi  and  the  vertical  orifice  of  the  extremity  is 
Uriff""  usually  its  narrowest  part.    A  mucous  coat  lines  the  interior, 
and  in  it  stre  numerous  lacunse^  some  smaller  than  the  othersy 
which  secrete  a  lubricating  fluid  for  the  passage  s  tliey  project 
into  the  submucous  tissue,  and  their  apertures  are  directed  for* 
Lwnina  wards  ;  the  largest  of  these,  called  lacuna  tnc^nOt  is  placed  on 
"*'"**   the  upper  surface  of  the  urethra  near  the  fossa  navicularis.    Near 
the  bulb>  and  on  the  under  sur&ce  of  the  canal,  are  the  two 
apertures  of  the  ducts  of  Cowper's  glands,  which  will  scarcely 
admit  a  bristle, 
stnic-        I'he  carpus  cavemosum  or  body  of  the  penis  is  formed  by  a 
th^Ve^  tlense,  fibrous,  elastic  covering,  about  a  line  in  thickness,  which 
nit.       determines  its  form,  and  sends  inwards  processes  which  cross 
^ach  other,  forming  cells;  but  one  of  these,  larger  than  the  rest, 
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and  named  from  its  form  the  sepiam  peeimiforiney  reaches  fronr septum 
the  npper  to  the  under  surface,  extends  backwards  to  thegSSS!" 
division  of  the  corpus  cavernosum  into  two  crura,  and  at  the 
posterior  part  serves  as  a  partition  between  the  two  sides  of  the 
organ,  but  anteriorly  it  is  an  imperfect  septum,  is  not  so  strong, 
and  consists  of  vertical  bundtes  of  fibres,  like  the  teeth  of  a 
comb,  with  intervals  between  them,  through  which  the  vascular 
structure  of  one  side  of  the  penis  communicates  with  that  of 
the  other.  The  tube  of  Bbrous  membrane  is  filled  by  a  vascular 
erectile  tissue,  formed  by  veins  capable  of  great  distention, 
which  anastomose  with  each  other  to  form  plexuses,  and  are 
contained  in  cells  or  spaces  left  between  the  crossing  prqpesses 
of  the  fibrous  tissue,  that  project  into  the  interior  of  the  corpus 
cavernosum.  Into  these  venous  cells  the  blood  is  conveyed  by  a 
peculiar  termination  of  the  branches  of  the  artery  of  the  corpus 
cavernosum,  which  Milller  describes  as  ending  in  two  sets  of 
branches.  *<  The  one  set  are  the  ultimate  ramuscules,  which 
terminate  in  the  minute  radicles  of  the  veins,  and  are  destined 
for  the  nutrition  of  the  part.  The  other  set  come  off  from  the 
side  of  the  arteries,  and  consist  of  short  slightly-curled  branches, 
terminating  abruptly  by  a  rounded,  apparently  closed,  extremity 
ttnited  back  somewhat  on  itself:  these  are  sometimes  single ; 
sometimes  several  arise  by  one  sten>  forming  a  tufl.  1  have 
named  them  ofteria  hdichug.  They  project  into  the  venous 
cetis,"  are  roost  distinct  in  man^  and  although  no  openings  are 
found  in  them,  Miiller  thinks  they  fill  the  venous  cells  during 
erection,  since  fine  injection  escapes  frtmi  them  into  the  ceVs.^ 
The  cellular  stmctnre  of  the  penis  In  which  the  venous  plexuses 
arecontainedy  maybe  seen  by  distending  the  peil^is' wrth  afr;  and 
dvyiag  it^  or  by  injecting  it  with-  tallow;  and  aflerwardv  dts-^ 
ssiiving  it  out  in  waras  turpentine  The  structure  of  the  eorptm^^^ 
spMtpiosum  IS  the  same  as  that  of  the  corpus  Cavertiosum  ;  it  is  oium. ' 
erectile  like  it,  but  the  trabecular  tissue  is  not  so  firm  and  strong 
arin  the  corpus  caremosvmt.  The  ixriery  of  the  corpus  caffer-  Artcsry. 
nofwmh  now  seen>  if  the  subject  is  tolerably  injected^  to  extendi 
forwards  to  the  front  of  the  penist  giving  off  lateral  branches  to 
end  in  the  arterisa  helictnsB.  The  vein^  of  the  penis  end  in  the  veins.  ; 
dorsal  veins^and  in  deep  veins  of  the- cavernous  body;  some  of 
these  accompany  the  arteries  of  the  same  name  to  the  pudic, 
and  others  join  at.  the  root  of  the  penis  with  the  superficial 
veins. 

The  rectum  is  to  be  washed  oat,  distended  with  air,  and  then  struc^^  . 
to  have  th^  cellular  membrane  and  pentonsaum  removed  from  it.  theiiee- 
This  part  of  the  intestine  is  not  sacculated  as  the  Colon,  but  is  ^""^ 
CDnHiderably  dilated  just  before  its  termination.  It  has  a  partial 
serous  coat,  a  muscular,  and  a  muoousy  with  a  dense  cellular  one 

:  *>8€eTnmtlfttMn,ef  Jtf^lbt'i  PlbyjMby^by  Dr.  Bily;  iMe  top.  825.    - 
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mesMuxen  vertioiMy^  about  two  mdiea  and  s  htH,  twnoiioriiil 


at  the  fundus,  one  inch  and  a  half^  but  at  the  ncckv  about  hwf 

an  mcfa ;  its  tkickness  is  near  an  iach*    The  M^m^  JB>v«  or 

Tundu*.  fundus  Is  coHvex,  and  covered  by  peritonfleum.     The  iodE^dle- 

^^y*     creases  in  siee  to  the  neek,  and  its  anterior  and  posterior  sur- 

fJEices  ere  also  covered  bj  periton«iiny  hut  the  lateral  is  less 

ckMeiy  invested  by  it,  and  to  it  are  oomiectad,  on  eadi  aide, 

the  FaUopian  tube  above,  the  round  ligament  rather  hekynr  and 

before  it,  and  the  ligament  of  the  ovary  beloir  and  behind. 

Neck.     The  neck  of  the  uterus,  about  six  lines  long,  is  received  into*tiie 

vagina  which  surrounds  it,  a  greater  part  of  this  oanal  being 

found  on  the  posterior  than  on  the  anterior  surface ;  and  t»  see 

this,  cut  open  the  vagina  by  an  incision  along  its  aatertor  part; 

it  is  now  perceived  also  to  become  more  pointed  below,  and  in 

it  is  the  aperture  of  eomnunication  with  the  vagina,  whicA  is  a 

g>        transverse  fissure — the  os  uieri  or  o$  tmetB — whose  mairginB 

are  named  Miff,  the  anterior  being  the  thickest.     Open  the 

nterus  by  an  incision  along  the  front  from  the  or  tinc«  tOf  the 

Cavity    fundus.    The  cavity,  very  smalt  for  the  stae  of  the  organ,  k 

Body?     divided  into  two  di^rently  shaped  portions,  one  of  the  body  and 

one  of  the  neck  ;  that  of  the  body  is  of  a  triangolar  ferao,  the 

upper  angles  being  prolonged  towards  the  Fallopian  tubes  which 

open  into  them,  one  on  each  side,  and  below  it  is  omtinuous 

with  that  of  the  neck  by  a  narrowed  part,  sometimes  named 

Of  the    the  &8  uteri  intemum  ;  that  of  the  neck  is  ciroukr  in  riiap«,  is 

^^^'     contracted  at  each  extremity,  but  enlarged  in  the  middle  ?  «ad 

along  both  the  anterior  and  posterior  wall  is  a  kmgftodfna)  line 

from  which  transverse  rugee  pasa :  this  appearance  has  beeft 

named  the  arbor  vikty  and  in  the  depressions  between  the  ragse 

are  contained  some  mucous  follicles.    The  rugtt  disappear  after 

Mueona  gestation.     The  cavity  of  the  uturus  is  lined  by  mmeomB  mraa- 

totne'     hrane  continued  into  it  from  the  vagina,  and  it  is  then  prolonged 

into  the  Fallopian  tubes.     The  uterus  consists  of  a  reddish  dc»e 

struc.    structure  which  is  muscular,  but  its  fibres  appear  anly  in  the 

impregnated  state,  or  wlien  the  uterus  is  enlarged.*     The  ves-> 

sels  and  nerves  have  been  dissected. 

Form         The  FaUopian  tube.,  one  on  each  side  of  the  uterus,  is-  a  nar- 

strlie.    fow  circular  tube  about  ibur  inches  long,  connected  by  one  end 

thrnj.  ^  ^^  substance  of  the  uterus,  and  by  the  other  it  is  frte  and 

lopian  *  floating;  its  outer  extremity  is  much  dilated  or  trutnpe¥>«hapedy 

^"**®"     and  the  circumfierence  of  it,  irregularly  divided  or  fHnged,  is 

Corpus    named  eorpus  Jhnbriatumn  or  nufrsus  duAoU,    When  it  is  placed 

briacum.  ^^  w&teT  the  fringed  portion  is  seen  to  form  two  or  more  circles, 

the  inner  surrounding  the  orifice  of  a  canal  in  its  tntenoTi     A 

,  *  For  farther  ioi&irmatiQB  see  Hunter  on  7ft<  jtmtU^my  </  the  Jffwittm 
graved  UleruSt  plate  14*  t  and  its  explanation ;  and  a  paper  by  Sir  C.  BeO,  **  On 
the  MiMcularity  of  the  Uterus,*^  in  the  4th  vol.  of  the  MetOeo^ClUrwffieal 
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probe  may  be  passed  into  the  outer  part  of  the  tube»  but  the 
inner  is  so  small  as  to  admit  only  a  bristle :  this  tube  may  be 
laid  open.  It  receives  externally  a  covering  of  the  peritonaeum, 
and  internally  the  mucous  membrane  lines  it|  forming  near  the 
outer  end  some  longitudinal  folds,  and  being  continuous  inter* 
nally  with  that  of  the  uterus,  and  externally  with  the  perito- 
naeum that  covers  the  tube :  this  is  the  only  example  in  which 
a  mucous  and  serous  ixu^rnbrane  are  continuous.  Between  the 
peritonaeal  and  the  raucous  coats  is  a  fibrous  structure  similar  to 
that  of  the  uterus  which  it  joins. 

The  round  Ugameni  of  the  uterus  is  a  dense  fibrous  cord,  at*  stnic 
tached  to  the  lateral  part  of  the  organ,  with  which  its  fibres  th^  ^^ 
join.    It  is  covered  by  peritonaeum^  and  some  veins  run  in  it ;  ^"^f 
it  ends  in  the  groin  in  cellular  membrane.  ment. 

The  ovarieSf  the  analogues  of  the  testes  in  the  male,  are  two  f<^ 
in  number,  one  for  each  side ;  each  is  of  an  oval  form,  and  is  struc- 
attached  by   its  internal  extremity  to  the  uterus  by  a  Hga- |he\)Ta. 
mentous  fold  —  the  ligament  of  the  ovary^  and  by  its  external,  ^^ 
to  one  of  the  fimbriae  of  the  trumpet-shaped  extremity  of  the  mint. 
Fallopian  tube.     This  body  is  of  a  whitisn  colour,  irregular  on 
the  surface,  and  consists  of  an  external  fibrous  coat  which  is 
closely  covered  by  the  peritonaeum,  and  encloses  a  spongy  vas- 
cular tissue,  in  which  are  placed  small  roundish  transparent 
bodies  —  the  Graafian  vesicles.    The  number  of  vesicles  varies  vcsicies. 
from  eight  to  twenty,  and  each  consists  of  two  membranes 
enclosing  a  fluid,  in  which  is  contained  granular  matter  together 
with  the  ovum.    After  the  escape  of  an  ovum  from  the  ovary, 
a  striated  yellow  spot  —  the  corpus  luieum  —  remains,  and  this  is 
sometimes  seen  on  the  surface  of  the  ovary. 

The  V€igtna,  or  tube  by  which  the  uterus  communicates  with  Fonu 
the  surface,  is  larger  above  where  it  receives  the  uterus  than  s"ruc. 
below ;  now  it  is  laid  open,  the  position  of  the  uterus  in  the  theVl 
upper  wall,  instead  of  at  the  extremity  of  the  canal,  is  apparent.  stn«. 
The  anterior  or  upper  boundary  is  very  thick  below,  and  con- 
tains in  its  substance  the  canal  of  the  urethra ;  but  the  upper 
part  of  this  portion  of  the  vagina,  and  the  posterior  boundary  or 
wall  are  much  thinner.     In  the  interior  is  a  prominent  line 
extending  along  the  anterior  wall,  and  from  this  pass  folds  or 
rugae  to  each  side,  but  these  are  most  marked  near  the  orifice, 
and  present  a  rough  transverse  eminence :  the  same  is  seen  on 
the  posterior  wall,  but  not  so  distinctly :   these  longitudinal 
lines  are  called  the  columns  of  the  vagina.     The  rugae  are  more 
distinct  in  the  child,  and  before  pregnancy ;  but  they  afterwards 
disappear  in  the  upper  part  of  the  canal.    The  substance  of  the 
parietes  is  formed  by  a  spongy  erectile  tissue  situate  between 
two  fibro-cellular  layers,  the  external  being  the  stronger ;  and 
this  structure  is  more  abundant  in  the  lower  than  in  the  upper 
part  of  the  canal :  around  the  urethra  it  forms  a  projection  that 

R  R 
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contains  this  tube,  and  gives  to  the  vagina  its  greater  thickness 
in  this  part.  The  aperture  of  the  vagina  is  surrounded  by  the 
muscular  fibres  of  the  constrictor  vaginae.  The  mucous  mem- 
brane lining  it  is  marked  by  the  folds  before  mentioned,  and  by 
mucous  foUicleSy  and  it  is  continued  into  the  uterus.  It  is 
covered  by  an  epithelium  which  appears  to  cease  at  the  mouth 
of  the  uterus.  The  vaginal  plexus  of  vems  that  surrounds  the 
canal  has  been  already  seen,  as  well  as  the  vessels  and  nerves. 

The  rectum  and  bladder  of  the  female  so  closely  resemble 
in  structure  those  of  the  male,  tliat  to  notice  them  separately 
is  unnecessary. 
Urethra.  The  Urethra  in  the  female  is  very  simple,  it  is  contained  in 
the  erectile  tissue  of  the  vagina,  and  is  surrounded  by  the  com- 
pressor urethras  and  by  a  thin  layer  of  erectile  tissue. 


CONTINUATION    OF   THE   ABDOMEN. 

In  the  cavity  of  the  pelvis  is  seen  a  part  of  the  pyriformis, 

and  of  the  obturator  intemus  muscle :  these  will  be  readily  ex« 

posed  by  removing  the  cellular  tissue,  or,  if  it  be  necessary,  the 

sacral  plexus,  from  the  front  of  the  pyriformis  muscle. 

Pvrifor.      ^^^  pyriformis  tntuck  is  situated  partly  within  and  partly 

Muscle.  ^>^^^^  ^^^  pelvis ;  is  wide  and  fleshy  at  its  origin^  and  arises 

Origin. '  within  the  pelvis  by  three  or  four  digitations  from  as  many 

pieces  of  the  sacrum,  except  the  first,  in  the  interval  between 

the  foramina,  as   well  as  from  the  surface  external  to  the 

foramina ;  it  is  also  attached  to  the  portion  of  the  ilium  which 

forms  the  upper  and  posterior  part  of  the  great  sciatic  notch, 

and  to  the  great  sciatic    ligament.     The  fibres  pass  almost 

horizontally  outwards,  converging    towards  each   other,  and 

give  rise  to  a  conically-shaped  muscle,  which  passes  from  the 

Inter.     CBvity,  and  ends  in  a  tendon  which  is  inserted  into  the  great 

tion.      trochanter  above  the  gemelli  and  obturator  tendons.  This  muscle 

u^Jl^     in  passing  through  the  ereat  sciatic  notch  divides  the  space 

into  two  parts ;  through  me  upper  pass  the  gluteal  vessels  and 

nerve»  and  through  the  lower  the  sciatic  and  pudic,  with  the 

branch  of  nerve  to  the  obturator  muscle.     The  anterior  surface 

is  in  contact  with  the  rectum,  the  sacral  plexus,  and  the  sciatic 

and  pudic  branches  of  the  iliac  artery ;  and  the  posterior  rests 

on  the  sacrum.    The  upper  border  is  near  to  the  upper  part 

of  the  sciatic  notch,  but  separated  from  the  bone  by  the  gluteal 

vessels ;  and  the  lower  is  parallel  to   the  coccygeus  muscle, 

but  the  parts  that  escape  by  the  lower  part  of  the  sciatic  notch 

intervene  between   them.     The   relations  of  the  part  of  the 
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muscle  external  to  the  pelvis  belong  to  the  dissection  of  the 
thigh. 

The  cbturcUor  intemus  muscle^  also  placed  partly  in  the  pelvis  OMun. 
and  partly  without,  presents  its  larger  extremity  at  its  attach-  teroCt 
ment  to  the   os   innominatum.      It  arises  by  a  broad  fleshy  ^|^^' 
attachment  from  the  inner  surface  of  the  obturator  membrane^       "* 
from  the  margins  of  the  sub-pubic  notch,  except  above  in  the 
spot  occupied  by  the  ligament  which  converts  it  into  a  foramen, 
and  it  is  here  attached  to  this  ligament ;  it  also  arises  from  the 
inclined  surface  of  the  pelvis  behind  the  obturator  foramen, 
extending  backwards  to  the  sciatic  notch,  and  upwards  to  the 
brim  of  the  pelvis,  and  some  fibres  are  also  connected  to  the 
obturator  fascia  covering  the  muscle.    From  this  origin  the 
fibres  are  inclined  downwards  and  backwards,  and  end  in  four 
or  five  tendons  which  are  at  first  concealed  in  the  muscle,  then 
appear  on  its  under  surface,  and  turn  over  the  pulley-like  surface 
of  the  ischium,  to  leave  the  pelvis  by  the  small  sacro-sciatic 
notch,  the  surface  of  the  bone  being  covered  with  a  portion  of 
cartilage  for  each  tendon,  and  lubricated  by  a  large  synovial 
membrane.    When  these  tendinous  processes  have  passed  from 
the  pelvis,  they  unite  into  one  tendon  which  is  inserted  with  the  ^^' 
gemelli  into  the  great  trochanter.    The  muscle  lies  on  the  obtu-  Reu- 
rator  membrane,  and  side  of  the  pelvis ;  its  pelvic  surface  is  ^^"*'' 
covered  by  the  pelvic  and  obturator  fasciae,  and  all  the  portion 
below  a  line  carried  from  the  lower  part  of  the  symphysis  to 
the  spine  of  the  ischium,  forms   the  outer  boundary  of  the 
ischio-rectal  fossa ;  and  near  its  lower  attachment  are  placed  the 
pudic  vessels  and  nerve,  with  the  branch  of  the  nerve  to  the 
obturator  muscle.     It  may  be  thrown  down  to  expose  the  ten- 
dons in  its  interior,  as  well  as  the  obturator  membrane. 

The  obturator  membrane  or  ligament  may  be  further  dissected  p*'*^"* 
V  by  removing  the  obturator  externus  from  its  outer  surface.  It  branc. 
is  a  thin  membranous  structure  that  closes  the  obturator  fora- 
men, except  above  at  the  sub-pubic  notch,  and  it  is  attached  to 
the  circumference  of  the  aperture ;  the  fibres  cross  in  different 
directions,  and  perforating  between  them  are  branches  of  the 
obturator  nerve.  The  outer  surface  is  covered  by  the  obturator 
externus,  and  obturator  artery ;  and  the  inner  is  in  contact  with 
the  obturator  intern  us  muscle. 

The  sacrum  is  articulated  to  the  os  innominatum  by  the  con-  Union  of 
tact  of  the  irregular  articular  surfaces  of  these  bones,  which  arccrum  ' 
covered   with   cartilage,   and  are    maintained  in   position   byf^^^nii. 
anterior  and  posterior  sacro-iliac  ligaments.     The  lower  part  of  »*<""• 
the  sacrum  and  os  innominatum  are  also  connnected  together, 
without  being  in  contact,  by  the  great  sacro-sciatic  ligaments; 
and  the  upper  part  of  the  ilium  is  united  in  like  manner  to  the 
lastlumbar  vertebra  by  the  ilio-lumbar  h'gamcnt. 

It  will  be  necessary  to  remove  the  mass  of  muscle  from  the  p»««> 

R  n  2  ***" 
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PcMte.    front  of  the  two  bones.    The  potteriar  taero-eoeejfffeaij  the 
rior.      largest,  is  wide  above  at  its  attachment  to  the  posterior  part  of 
the  sacrum,  at  the  lower  margin  of  the  ori6ce  of  the  sacral 
canal,  but  it  narrows  as  it  descends  to  be  inserted  into  the 
Fibro.     posterior  surface  of  the  coccyx.     The^fihrtMxartUajfe  between 
cartilage  ^^  ^^q  boocs  rescmblcs  that  between  the  bodies  of  the  ver- 
tebne  in  having  layers,  but  it  is  less  pulpy  in  its  centre.     In  Uie 
female,  the  pieces  of  the  coccyx  are  united  together  alao  by 
fibro-cartilages,  but  these  are  ossiOed  in  the  male. 
Arttcu-       The  lumbar  vertebrae  are  united  together  by  the  same  liga- 
theLunL™^"^  as  the  Other  vertebrse  of  the  dorsal  region,  viz.   by 
bar  ver-  ligamcuts  bctwecn  the  processes,  which  are  inter-spinous  and 
^**^'    supra^spinous  between  the  spinous  processes,  and  the   liga- 
mentum  subflavum  between  the  plates  of  the  vertebrae,  the 
articular  processes  being  united  by  capsular  ligaments   and 
synovial  membranes ;  and  by  ligaments  to  connect  together  the 
bodies,  and  these  are  an  anterior  and  posterior  common  liga* 
ment,  and  an  intervening  fibro-cartilage. 
mncc'       The  anterior  common  ligament  is  dissected  by  taking  away 
''*'"'      the  crura  of  the  diaphragm,  vessels,  and  cellular  membrane 
from  the  front  of  the  spine  in  the  lumbar  region ;  and  the  poste- 
rior  by  opening  the  spinal  canal,  and  removing  the  medulla ; 
but  if  the  medulla  spinalis  has  been  dissected,  this  is  now  ex- 
posed.    The  ligamentum  subflavum  requires  the  plates  of  tlie 
vertebrae  to  be  removed,  after  they  are  sawn  through  near  the 
articulating  processes ;  and  the  spmous  and  articular  ligaments 
are  seen  by  a  little  dissection,  externally,  and  the  removal  of 
the  surrounding  muscular  fibres.* 
Union  of     The  inter^spifkms  UgamenU  are  situated  between  the  spinous 
^^^  processes,  and  are  larger  in  this  region  than  in  the  dorsal, 
Inter,    bccausc  of  the  greater  space  between  the  processes :  they  re- 
Sfgi?"  present  square  membranous  plates,  which  are  united  above  and 
mentt.    below  to  the  upper  and  under  surface  of  tlie  spines.     The 
anterior  border  is  in  contact  with  the  ligamentum  subflavum, 
Supra,    and  the  posterior  with  the  supra'S]finoti8  ligament,  wlilch  is  s 
•piDoua.  jiQi^fQ^  fasciculus  of  fibres  stretching  from  tip  to  tip  of  the 
spinous  processes,  is  tliickest  in  the  loins,  and  is  blended  on 
each  side  with  the  tendon  of  the  latissimus  dorsi  muscle  in- 
serted into  the  spines. 
Lig».         The  Ugamenia  Kubflava^  seen  on  the  inner  surface  of  the 
•ubflara.  pl^'cs  that  are  removed  in  opening  the  spinal  canal,  close  up  the 
spaces  between  the  lamines  of  the  vertebrae,  and  thus  assist  in 
forming  its  posterior  boundary.      There  are  two  portions  to 
each  space,  and  each,  somewhat  square-shaped,  is  attached 
above  to  the  under  surface  of  the  superior  lamina,  but  below 

*  ^  These  ligaments  have  been  particularly  noticed  in  the  dorsal  and  in  the 
cervical  region,  and  they  will  not  be  minutely  described  here ;  because  it  is 
presumed  that  the  upper  extremity  will  be  dissected  before  the  abdomon. 
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to  the  upper  border  of  the  inferior  one;  in  the  middle  line 
behind  they  approach  each  other,  and  are  in  contact  with  tlie 
inter-spinous  ligament.  They  are  wider  and  stronger  in  the 
lumbar  than  in  the  dorsal  or  cervical  region,  and  the  peculiar 
elastic  yellow  structure  is  better  seen. 

The  capsttUn  Ugament  consists  of  scattered  fibres  which  are  capfuiar 
attached  around  the  articular  processes  both  above  and  below,  ^^ 
and  are  strongest  in  the  lumbar  region.     They  enclose  a  loose 
synovial  memSrane  which  covers  the  articular  surfaces  o£  the 
bones. 

A  thin  fibrous  membrane  occupies  the  intervals  between  the  inter- 
transverse processes,  and  is  named  the  ifUer'irttnsverse  Ugameni.  ^SvL 

The  anierior  common  ligament  is  widest  in  the  lumbar  region,  union  of 
though  not  so  thick  as  in  the  back ;  and  the  superficial  set  of  ^^J^ 
fibres,  which  extend  for  the  distance  of  three  or  four  vertebree.  Anterior 
are  well  seen,  as  also  the  deep,  that  reach  from  vertebra  to  ver-  u^^ 
tebra.    The  connection  of  Uiese  fibres  is  firmest  to  the  large  ™*°'- 
intervening  fibro-cartilages  and  the  margins  of  the  bodies  of 
the  vertebrae.     It  is  thicker  in  the  middle  than  at  the  sides. 
The  anterior  surface  is  in  relation  with  the  aorta  and  cava,  and 
is  connected  by  fibres  to  the  pillars  of  the  diaphragm.     The 
posterior  lies  on  the  bodies  of  the  vertebrae,  and  intervening 
cartilages. 

The  posterior  common  ligament  is  a  narrow  band  of  fibres,  Potte. 
situated  in  the  spinal  canal,  which  connects  together  the  bodies  mm^.' 
of  the  vertebrae;  opposite  each  intervertebral  cartilage  it  iss*°>cn<- 
swollen  out  so  as  to  present  a  wavy  margin.    In  this  part  of  the 
canal  it  is  much  narrower  than  in  either  the  dorsal  or  cervical 
region,  and  the  fibres  are  both  superficial  and  deep ;  but  they 
are  not  so  coarse  as  in  the  anterior  common  ligament :  it  ends 
at  the  back  of  the  sacrum.     The  surface  of  the  ligament  in  the 
canal  is  in  contact  with  much  cellular  membrane  that  separates 
it  from  the  dura  mater  containing  the  medulla:    the  intra- 
vertebral  veins  lie  along  the  sides  as  in  the  other  parts  of  the 
canal,  and  it  rests  on  the  bodies  of  the  vertebree  and  the  fibro- 
cartilages. 

The  intervertebral  ^fibrO'cartilagef  placed  between  the  fiat  inter- 
surfaces  of  the  bodies  of  the  vertebrae,  takes  the  same  shape ;  fISto!'*' 
thus,  in  the  loins  it  is  oval,  but  in  the  back  circular.    In  this  p«j^*- 
region  it  is  thicker  than  in  either  of  the  others,  and  is  also  of  '*^' 
a  greater  depth  behind  than  before,  giving  the  convexity  for- 
wards to  this  part  of  the  spine  :  the  reverse  is  the  case  where 
the  spine  is  concave  forwards.    In  front  of  them  is  the  anterior 
common  ligament ;  behind,  the  posterior ;  and  above  and  below 
they  are  in  contact  with  the  vertebrae.    Their  structure  is  best 
seen  in  the  loins,  and  the  layers  of  which  it  is  composed  arc 
readily  dissected :  the  fibres  of  one  layer  are  oblique,  and  cross 
in  their  direction  those  of  the  next.     If  one  vertebra  be  sepa- 
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TABLE  OF  THE  VEINS  OF  THE  ABDOMEN. 
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TABLE  OF  THE  SYMPATHETIC  NERVES  OF  THEJ ABDOMEN. 
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DISSECTION  OF  THE  LOWER  EXTREMITY. 

In  the  lower  extremity  there  are  certain  prominences,  or  de-  PromL 
pressions  corresponding  to  the  intervals  of  muscles,  which  it  is  JfJJJJjj. 
necessary  to  notice  whilst  the  limb  is  untouched  by  the  scalpel,  >ng  of 
for  they  serve  as  marks  by  which  the  situation  of  vessels  may  lace*."'" 
be  certainly  pointed  out,  or  the  abnormal  position  of  the  ends  of 
the  bones   entering  into  an  articulation  more  easily  detected. 
Afler  the  skin  and  integument  are  removed,  the  facts  alluded 
to  can  be  more  distinctly  seen  ;  but  in  taking  away  the  cellular 
membrane  and  fasciae  the  muscles  should  not  be  displaced  from 
their  natural  positions  until  the  true  relation  of  the  parts  has 
been  veriSed.    When  the  limb  is  slightly  rotated  outwards,  as 
the  subject  lies  on  the  table,  the  upper  part  is  separated  from 
the  region  of  the  abdomen  by  Poupart*s  ligament,  which  is  felt 
beneath  the  skin,  as  a  round  cord,  intervening  between  the  crest 
of  the  ilium  and  spine  of  the  pubes ;  from  the  pubes,  a  line  of 
bone  can  be  traced  downwards  to  the  tuberosity  of  the  ischium, 
and  the  prominence  of  the  iliac  crest  terminates  at  the  sacrum. 
Immediately  below  Poupart's  ligament  is  the  depression  mark- 
ing the  femoro-inguinal  region  of  the  thigh,   into  which   the 
complete  femoral  hernia  protrudes,  and  tlirough  the  centre  of 
which  pass  the  femoral  vessels ;    its  limit  above  is  the  liga- 
ment before  named ;  the  prominence  on  the  outer  side  consists 
of  the  sartorius  muscle,  and  that  on  the  inner  of  the  adduc- 
tor longus ;  these  approach  below  in  the  apex  of  the  depres- 
sion.    Extending  from  the  region  along  the  inner  part  of  the 
thigh,  is  a  slight  groove  marking  the  position  of  the  femoral 
artery,  where  it  is  covered  by  the  sartorius  muscle ;  this  is 
lost  m  the  lower  third  of  the  thigh.     A  line  drawn  from  the 
centre  of  Poupart'8  ligament  to  the  inner  side  of  the  patella  at 
the  knee-joint,  would  mark  the  situation  of  the  vessel  in  the 
two  upper  thirds  of  the  thigh.     The  outer  surface  of  the  thigh 
is  convex  from  the  large  muscles  beneath,  but  at  the  upper 
part,  and  about  four  inches  below  and  behind  the  anterior  ter- 
mination of  the  crest  of  the  ilium,  is  the  large  trochanter  major 
of  the  femur,  a  process  of  bone  of  much  value  in  determining,  by 
the  deviation  from  its  natural  position,  fracture  of  the  neck  of 
the  femur,  or  dislocations  of  the  head  of  this  bone  from  its 
articular  cavity.     The  head  of  the  femur  may  be  recognised 
by  placing  the  thumb  in  the  hollow  in  front,  and  the  fingers  be- 
hind the  trochanter,  the  limb  being  rotated  inwards  and  out- 
wards at  the  same  time.    In  front  of  the  knee-joint  is  the  pro« 
niinence  of  the  patella,  wide  above  and  pointed  below^  which  is 
best  perceived  dy  slightly  flexing  the  leg;  but  if  the  leg  is  ex- 
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tended  this  bone  is  very  moveable  on  the  condyles  of  the  femur. 
On  each  side  of  the  patella  is  the  condyle  of  the  femur  :  the  in- 
ternal being  the  most  marked,  and  separated  from  the  patella 
by  a  greater  interval  than  is  found  between  this  bone  and  the 
outer.  If  the  leg  be  semi-flexed,  and  the  fingers  passed  along 
the  sides  of  the  patella,  the  outline  of  the  condyles  which  articu- 
late with  the  head  of  the  tibia  will  be  readily  felt ;  and  b^ow 
them  the  head  of  the  tibia,  which  is  separated  from  the  femur 
by  a  slight  interval^  and  presents  an  internal  and  an  external 
projection  —  the  tuberosities  of  this  bone.  In  the  centre  of  the 
tibia,  close  below  the  articulation,  is  the  tubercle  receiving  the 
insertion  of  the  ligament  of  the  patella^  and  t^minating,  above^ 
the  anterior  spine  or  crest  of  the  bone ;  and  below  its  outer 
tuberosity  is  the  head  of  the  fibula.  The  depression  behind 
the  knee-joint  corresponds  to  the  popliteal  space ;  on  the  outer 
side  may  be  felt  the  tendon  of  the  biceps,  and  on  the  inner, 
those  of  the  adductor  magnus  and  hamstrings.  In  the  leg*,  the 
inner  surface  of  the  tibia  is  subcutaneous,  and  limited  interaaUy 
and  externally  by  a  sharp  crest,  the  posterior  tibial  artery  being 
about  one  inch  behind  the  internal;  and  the  anterior  tibial, 
which,  above,  is  midway  between  the  tibia  and  fibula,  is,  below, 
close  to  the  outer  margin.  The  tibia  ends  inferiorly  on  the 
inner  side  of  the  ankle,  in  the  large  internal  malleolus ;  and  the 
fibula,  which  becomes  cutaneous  in  the  lower  fourth  of  the  leg; 
forms  the  outer  projection  of  the  external  malleolus.  In  the 
centre  of  the  posterior  part  of  the  leg  is  the  strong  tendo 
Achillis  of  the  muscles  of  the  calf,  descending  to  the  heel  or  os 
calcis.  When  the  foot  is  extended,  the  head  of  the  astragalus 
appears  below  the  ankle-joint ;  and  opposite  this,  on  the  inner 
side  of  the  foot,  is  the  projection  of  the  scaphoid  bone  — -  the 
guide  to  Chopart's  operation.  At  the  tarsal  extremity  of  the 
metatarsal  bone  of  the  great  toe  is  felt  the  small  tubercle  which 
is  the  guide,  on  the  inner  side  of  the  foot,  to  Lisfranc's  operation, 
the  large  tarsal  extremity  of  the  metatarsal  bone  of  the  little 
toe  being  the  other  mark  on  the  outer  side.  A  line  on  the 
front  of  the  foot^  from  the  centre  of  the  ankle-joint  to  the  in- 
terval between  the  first  and  second  toes,  points  out  the  course 
of  the  dorsal  part  of  the  anterior  tibial  artery. 
DUtec-  The  subject  lying  on  the  back,  place  a  block  of  moderate 
thickness  beneath  the  buttocks  to  make  tense  the  upper  region 
of  the  thigh,  rotate  the  limb  outwards  so  as  to  bring  forwards 
the  hollow  beneath  Poupart's  ligament,  and  let  the  leg  hang  over 
the  side  or  end  of  the  table,  in  which  position  it  may  be  sup- 
ported by  resting  on  a  stool.  Commence  the  dissection  by  an 
incision  *,  about  six  inches  in  length,  from  the  crest  of  the  itium 
along  the  outer  border  of  the  anterior  surface  of  the  thigh,  and 
make  another,  of  nearly  the  same  extent,  from  the  spine  of  the 
pubes,  along  the  inner,*  connect  the  two  below,  andraiaethe 

*  This  is  to  divide  only  the  akin* 
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portion  of  integument  included  between  them  as  high  as  to  tho 
line  separating  the  thigh  from  the  abdomen,  or  to  Poupart's 
ligament.  Beneath  the  skin  is  seen  the  subcutaneous  cellular 
membrane,  which  is  separated  into  two  layers  by  the  presence 
of  the  cutaneous  vessels  and  inguinal  glands  of  the  thigh,  and 
should  be  studied  with  attention  from  its  relation  to  femoral 
hernia.  To  raise  the  layer  of  the  fascia  situated  superficially  to 
the  vessels,  make  the  same  incisions  through  it  as  in  the  skin^ 
but  they  are  not  to  be  extended  so  far  down  the  thigh  ;  its  re- 
flection may  be  begun  below,  over  the  saphenous  vein,  where  it 
18  least  firmly  united  to  the  subjacent  fascia,  and  the  handle  of 
the  scalpel  may^  be  advantageously  used  in  doing  this.  Its 
thickness  varies  in  different  subjects,  but  the  separation  from  the 
other  layer  beneath  the  vessels  is  marked  by  the  cutaneous 
veins  of  the  thigh,  and  by  a  condensed  membranous  appearance 
of  the  under  surface ;  near  Poupart's  ligament  it  contains  little 
adipose  substance,  and  is  much  more  closely  united  to  the 
deep  fascia  on  the  outer,  than  on  the  inner  part  of  the  limb. 
Take  away  next,  with  care,  the  loose  cellular  membrane  which 
surrounds  the  inguinal  glands  and  cutaneous  vessels,  and  seek 
the  femoral  portion  of  the  genito-crural  nerve.  The  superficial 
vessels  between  the  two  layers  of  the  fascia  are  the  first 
branches  of  the  femoral  artery,  which  perforate  the  fascia  lata, 
and  are  distributed  to  the  integuments.  Descending  from  the 
abdomen  to  the  thigh,  is  a  very  thin  condensed  layer  of  fascia, 
easily  moved  on  the  structures  beneath,  which  is  placed  beneath 
the  vessels  and  glands,  and  is  perforated  by  the  vessels  and 
l3riDphatic  ducts ;  follow  back  some  of  the  ducts  to  show  them 
passing  through  apertures  in  it  below  Poupart's  ligament,  and 
rather  to  the  pubic  side  of  the  centre  of  the  thigh. 

The  superficial  fascia,  which  gives  a  general  investment  to  Super. 
the  extremity,  is  divided  in  the  upper  part  of  the  thigh  into  PMcia. 
two  layers,  by  the  interposition  of  cutaneous  vessels  and  glands. 
The  supeHlicial  layer  is  immediately  beneath  the  skin,  covers 
the  vessels  and  glands,  and  consists  of  the  subcutaneous  cellular 
membrane,  in  which  is  deposited  the  adipose  tissue,  whose 
varying  quantity  determines  the  different  degrees  of  its  depth.^ 
It  is  continued  downwards  on  the  thigh,  and  close  below  Pou-* 
part's  ligament  it  is  thinner,  more  fibrous,  and  contains  less  fat ; 
inwards  to  the  scrotum,  or  labium  ;  and  upwards  to  the  abdomen, 
-.— -  being  unconnected  to  Poupart's  ligament,  on  which  it  readily 
moves,  and  from  which  it  is  separated  by  the  cutaneous  vessels 
distributed  to  the  lower  part  of  the  abdomen.  The  deeper  of 
the  two  layers  is  examined  after  the  vessels. 

The  external  pudic  arteries  are  two  ia  number,  a  superior  and  External 
mferior :  the  superior,  after  perforating  the  fasciae,  is  directed  a^!^. 
upwards  and  inwards  to  the  cord,  which  it  crosses,  and  ends  in 
the  integuments  of  the  penis  and  scrotum,  anastomosing  with 
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the  pudic  and  superficial  perinseal  arteries  :  in  the  female  it  is 
smaller,  passes  to  the  labium,  and  inosculates  with  the  same 
arteries.  The  inferior  is  deeper,  and  runs  beneath  the  fascia 
lata  to  the  inner  border  of  the  thigh,  where  it  becomes  cuta- 
neous, and  is  distributed  to  the  lower  part  of  the  scrotum  and 
perinseum :  this  last  branch  cannot  now  be  seen,  but  it  arises 
sometimes  by  a  common  trunk  with  the  superior,  and  at  others, 
by  a  separate  branch  from  the  femoral. 
Vein.         The  external ptidic  vein  commences  in  the  penis  and  scrotumy 

accompanies  the  superior  artery,  and  joins  the  saphena  vein. 

Super-       The  superficial  epigastric  artery^  larger  than  the  preceding, 

IpTgac.  bu^  oflen  forming  a  common  trunk  with  the  superior  pudic,  oc- 

tru^       cupies  the  centre  of  the  surface  now  exposed,  passes  upwards 

over  Poupart's  ligament  to  the  lower  part  of  the  abdomen,  and 

between  the  layers  of  the  superficial  fascia,  anastomosing  in  the 

integuments  with  branches  from  the  deep  epigastric  artery. 

Vein.         The  superficial  epigastric  vein  has  the  same  anatomy  and 

distribution  as  the  artery,  and  joins  the  saphena. 
flex^'iul'      "^^  external  or  superficial  circumflex  artery  of  the  ilium,  the 
Artery,  smallest  and  most  external  of  the  branches  seen  in  this  dis- 
section, appears  external  to  the  others,  runs  outwards  to  the 
spine  of  the  ilium,  and  anastomoses  with  cutaneous  branches  of 
the  deep  circumflex  artery.     Very  commonly,  the  artery  ap- 
pears only  at  the  outer  margin  of  the  thigh,  and  close  to  the 
anterior  superior  spinous  process  of  the  ilium. 
Vein.         The  superficial  circumflex  ilii  vein  is  very  small,  accompanies 

the  artery  of  the  same  name,  and  opens  into  the  saphena. 
Saphena  The  inUmol  saphena  vein,  now  partly  exposed,  ascends  from 
the  leg  and  foot  to  the  femoro-inguinal  region,  passes  through 
the  fascia  lata,  and  joins  the  femoral  vein ;  but,  before  it  unites 
with  it,  it  receives  the  small  cutaneous  veins  of  this  situation, 
which  correspond  to  the  small  arteries,  and  also  many  other 
branches  from  the  surface  of  the  thigh. 
Inguinal  The  Superficial  ijiguinal  glands,  situate  between  the  layers  of 
Glands,  ^g  fascia.  Vary  greatly  in  number  and  size.  They  are  com- 
monly arranged  in  two  rows  :  one  is  placed  parallel  to  Poupart*8 
ligament,  and  the  other,  consisting  of  larger  glands,  and  of  a 
greater  number  than  the  former,  is  situated  on  each  side  of  the 
saphena  vein ;  connecting  one  to  the  other  are  small  intervening 
lymphatic  vessels,  though  frequently  they  are  joined  by  a  con- 
tinuity of  substance.  They  are  conglobate  glands,  and  the 
lower  set  receive  the  lymphatics  of  the  lower  extremity,  which, 
as  they  enter  the  lower  part,  are  named  vasa  inferentia,  but  as 
they  escape,  vasa  cfferentia,  and  these  last  join  the  deep  inguinal 
glands  beiieath  the  fascia.  The  glands  placed  on  a  level  with 
the  ligament  are  joined  by  the  lymphatics  of  the  penis,  lower 
part  of  the  abdomen,  and  the  gluteal  region. 

To  examine  the  thin  deep  layer  beneath  the  vessek  and  glands. 
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and  continuous  with  that  of  the  abdomen,  detach  it  very  carefully 
from  the  fascia  lata  beneath,  around  the  point  of  entrance  of 
the  saphena  vein,  by  means  of  a  transverse  incision  near  Poupart's 
ligament,  (this  is  to  divide  also  the  small  vessels,)  another  below 
the  termination  of  the  vein,  and  a  third  external  to  it  The 
handle  of  the  knife  is  to  be  used  to  separate  it  from  the  fascia 
lata  as  far  as  to  the  saphenous  opening,  to  show  its  continuity 
over  it,  and  its  attachment  to  the  margins ;  this  will  be  most  cer- 
tainly done  by  beginning  below,  where  the  aperture  is  most 
distinct ;  and,  if  it  should  be  necessary,  the  saphena  vein  may 
be  cut  across.  On  the  outer  side  it  is  most  closely  united  to 
the  fascia  lata,  and  at  the  outer  border  of  the  aperture  some 
fibrous  bands  unite  them.  If  this  detached  portion  of  fascia  is 
held  up,  the  apertures  in  it  for  the  passage  of  the  cutaneous 
and  lymphatic  vessels  are  evident. 

The  de^  layer  of  the  superficial  fascia  is  a  thin  membranous  Deep 
lamina,  scarcely  apparent  in  fat  subjects,  placed  beneath  the^'J.Yh'^ 
vessels  and  glands.     It  is  continued  upwards  on  the  tendon  of  Fafcia. 
the  external  oblique  muscle  of  the  abdomen,  and  as  it  passes 
over  Poupart's  ligament  is  connected  to  it  by  a  cellular  struc- 
ture, which  serves  as  a  partition  between  the  thigh  and  abdomen, 
and  prevents  effused  fluid  passing  from  one  region  to  the  other.* 
In  the  thigh  it  is  closely  applied  to  the  fascia  lata,  though  easily 
separated  from  it,  near  Poupart's  ligament,  on  tlie  inner  side 
and  lower  part  of  the  saphenous  opening,  but  on  the  outer  side 
the  two  are  inseparably  united.     About  one  inch  and  a  half 
below  Poupart's  ligament  it  covers  the  saphenous  opening,  and 
is  connected  to  its  margins,  the  union  being  more  intimate  on 
the  outer  than  on  the  inner  side,  so  that  it  is  necessary  to  de- 
tach  the  fibrous  bands  joining  the  two,  to  render  this  border 
distinct.     The  portion  that  closes  the  saphenous  aperture  is 
joined  to  the  inner  side  of  the  femoral  sheath  which  appears 
through  the  opening,  and  is  named  cribriform  fasciaf  in  con-  Cribri. 
sequence  of  its  being  so  perforated  with  apertures  for  the  ducts  rlllSia. 
of  the  glands,  and  some  of  the  superficial  vessels,  as  to  resemble 
a  sieve.     When  a  femoral  hernia  occurs,  it  carries  before  it,  as 
a  covering,  the  cribriform  fascia  that  is  placed  over  the  aperture 
by  which  it  escapes  on  the  thigh. 

Clean  away  the  superficial  fascia  from  the  fascia  lata  as  low  piBsec- 
as  the  incision  in  the  integument,  avoiding  the  cutaneous  nerves  '^"* 
and  vessels  that  perforate  it :  separate  entirely  the  cribriform 
fascia  from  the  margins  of  the  saphenous  opening,  tracing  the 
outer  border  from  the  inner  side,  and  it  may  be  necessary  to 
divide  the  connection  of  the  two  on  the  outer  side.     Sometimes 

*  It  would  facilitate  the  understanding  of  this  fascia*  with  reference  to 
hernia,  if  the  lower  part  of  the  abdomen  and  upper  portion  of  the  thigh 
could  be  dissected  at  the  same  time. 
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one  of  the  superficial  arteries  perforates  the  margin  of  the 
aperture,  and  destroys  its  regularity, 
saphe-       The  oval  aperture  in  the  fascia  lata,  now  exposed,  is  the 
opening,  saphenous  opening^  which  allows  the  saphena  vein  to  reach  die 
femoral,  and  the  ducts  of  the  superficial  inguinal  to  join  the 
deep  glands.     It  is  situated  in  the  upper  part  of  the  thigh, 
below  Poupart's  ligament,  and  to  the  pubic  side  of  its  centre ; 
its  greatest  measurement  is  in  the  vertical  direction,  the  trana- 
verse  being  less  by  three  or  four  lines.     The  outer  side,  senos* 
lunar,  and  directed  downwards  and  inwards,  is  distant  from  the 
muscles,  is  on  a  plane  anterior  to  the  inner,  and  lies  in  front  of 
the  femoral  vessels,  which  may  be  felt  through  it ;  the  inner  is 
flat,  lies  close  to  the  muscles,  and  behind  the  femoral  vessels. 
Its  upper  extremity  is  near  the  inner  attachment  of  Poupart*8 
ligament ;  and  the  lower,  limited  by  a  firm  band  of  fascia,  is 
placed  about  one  inch  and  a  half  below  the  ligament,  but  sub- 
ject to  vary  according  to  the  height  at  which  the  vein  perforates 
the  fascia,  and  its  concavity  is  directed  upwards,  and  crossed 
by  the  saphena  vein.     Through  this  opening  a  femoral  heraia 
escapes  from  its  canal  to  appear  as  a  tumour  under  the  int^u- 
ment,  and  in  consequence  of  the  relation  of  the  borders  to 
the  neck  of  the  protrusion  much  attention  is  given  to  its  form 
and  mode  of  production.    It  is  formed  by  the  &scia  lata  di* 
viding  at   the  lower  angle  into   two  portions,  which  ascend, 
diverging,  to  be  attadied  to  separate  points,  and  are  so  arranged 
as  to  form  a  valvular  aperture,  the  outer  or  anterior  portion 
being  named  iliac,  and  the  inner  or  posterior,  the  pubic     The 
umSr^'^^^  /M>rAon  of  the  fascia,  so  called  from  its  attachment  to  the 
FMcia.   OS  ilii,  is  continuous  below  and  behind  with  that  covering  the 
rest  of  the  thigh,  and  is  fixed  above  to  the  crest  of  the  ilium, 
and  to  Poupart's  ligament  in  its  whole  length ;  its  extent  in« 
wards  is  to  the  saphenous  opening,  whose  outer  boundary  it 
forms  by  a  semilunar  border,  which,  from  its  resemblance  to  a 
Faici-    ^*fctlx"  is  named  the  falciform  border  or  process  of  Burns.     This 
^j^^,  process,  bounding  externally  the  saphenous  opening,  has  ita  con* 
cavity  directed  downwards  and  inwards ;  one  extremity,  or  the 
inferior  cornu,  ends  by  joining,  at  the  lower  angle,  with  the 
pubic  portion  on   the  inner  side ;  and  the  other,  or  superior 
corfiuj  lying  in  front  of  the  femoral  vessels,  turns  beneath 
Poupart's  ligament  to  join  the  base  of  Gimbemat's  ligament^ 
and  to  be  inserted  into  the  pectineal  line  external  to  it     Abont 
the  upper  fourth  of  the  process,  or  the  small  triangular  portion, 
which  is  placed  internal  to  the  femoral  vessels,  and  joins  Gfan* 
Hey'0     bernat's  ligament,  is  named  Hey's  or  the  femoralUgamenL   From 
"'mt.     ^^6  margin  of  the  border,  fibres  pass  to  join  the  cribriform 
fascia,  as  well  as  the  sheath  of  the  vessels,  and  below,  they 
sometimes  form  a  distinct  layer  reflected  downwards  and  back* 
vards  to  the  sheath.    The  pvhic  portion  ascends  on  the  pecti* 
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neus  and  adductor  muscles,  separating  from  the  iliac,  to  be 
attached  to  the  pectineal  line  of  the  pubes;  it  is  continuous  in- 
temallj  with  the  fascia  lata  of  the  thigh,  and  is  attached  to  the 
rami  of  the  pubes  and  ischium ;  where  it  forms  the  inner  side 
of  the  opening  it  is  flat,  but  at  it»  junction  below  with  the  iliac, 
it  is  raised  into  a  prominent  fold.  If  it  is  followed  externally^ 
it  may  be  traced  behind  the  vessels  and  their  sheath  to  the 
margin  of  the  psoas  muscle,  and  it  joins  with  the  iliac  fascia 
covering  tliis  muscle.  This  portion  of  the  fascia  forms  tlie 
posterior  boundary  of  a  space,  the  iliac  forming  the  anterior,  in 
which  the  femoral  vessels  are  contained  after  passing  from  be- 
neath Poupart*8  ligament,  enveloped  nevertheless  by  a  proper 
sheath  observable  through  the  saphenous  opening.  The  size 
and  tension  of  the  saphenous  opening,  and  the  constriction  of  a 
hernia  that  escapes  through  it,  are  greatly  dependent  upon  the 
condition  of  the  outer  margin,  which  varies  with  the  position  of 
the  limb ;  for  if  the  thigh  is  bent  upon  the  body  the  falciform 
border  is  relaxed,  and  if  the  limb  be  rotated  inwards  at  the 
same  time  it  will  be  much  less  tense.  The  finger  should  be  in- 
troduced beneath  the  falciform  border  during  the  different  statei 
of  flexion  and  extension,  and  of  rotation  inwards  and  outwards, 
to  appreciate  flilly  the  influence  of  the  position  of  the  limb  upon 
the  rigidity  of  the  aperture.  The  hernia,  as  it  passes  through 
it,  receives  as  a  covering  the  cribriform  fascia,  and  lies  beneath 
the  upper  part  of  the  falciform  process  or  femoral  ligament 
which  constricts  it ;  and  should  the  tumour  increase  in  size,  it 
turns  upwards  over  Poupart's  ligament  in  the  angle  of  flexion 
of  the  thigh  and  triwk,  where  the  cellular  membrane  and  in- 
tegument are  loose  and  favour  its  extension. 

To  examine  the  reflection  from  the  outer  and  lower  margins  dibicc 
of  the  saphenous  opening,  and  also  the  sheath  of  the  femoral  ^^o"- 
vessels  between  the  pubic  and  iliac  portions  of  the  fascia  lata, 
make  an  incision  into  the  fascia,  parallel  to  Poupart's  ligament, 
from  the  margin  of  the  falciform  process  nearly  to  the  border 
of  the  sartorius  muscle ;  divide  it  also  along  the  inner  border  of 
the  sartorius  to  a  little  below  the  inferior  aperture  of  the  open- 
ing, and  raising  this  portion  of  fascia  throw  it  downwards,  when 
the  prolongation  from  the  margin,  either  as  separate  bands,  or 
as  a  distinct  membrane,  is  perceived.  By  removing  with  the 
handle  of  the  scalpel  the  cellular  membrane  that  now  appears, 
a  thin  membranous  tube  —  the  femoral  slieath  — ^  is  observed  to 
surround  the  vessels  as  they  enter  the  extremity,  and  if  this 
is  seized  with  the  forceps,  it  is  found  to  come  from  beneath 
Poupart's  ligament,  and  to  be  attached  to  it  by  a  union  which 
is  very  slight,  and  easily  detached  with  the  handle  of  the  knife. 
Separate  carefully  the  sheath  from  the  surrounding  parts ;  but 
before  examining  it,  proceed  with  the  anatomy  of  Poupart's 
ligament  in  front  of  it,  and  Gimbernat's  on  the  inner  side,  in 

s  s  4 
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order  that  the  parts  concerned  in  femoral  hernia  may  be  more 
readily  understood. 
^":  In  front  of  the  femoral  sheath  and  vessels,  is  the  firm  ten- 

liga.  dinous  cord  of  Poupart's  ligament^  or  the  lower  border  of  the 
™^"^*  aponeurosis  of  the  external  oblique  muscle^  which  is  attached 
externally  to  the  anterior  superior  spinous  process  of  the  ilium, 
and  internally  to  the  pubes ;  its  direction  is  not  straight  between 
these  points^  but  convex  downwards,  and  it  is  retained  in  this 
position  by  the  close  attachment  of  the  fascia  lata  to  it.  The 
outer  half,  oblique  downwards  and  inwards,  is  closely  applied  to 
the  muscles  beneath ;  the  inner,  more  horizontal  in  direction, 
is  situated  over  the  femoral  sheath,  is  less  cord-like,  and  is  in- 
serted into  the  pubes  by  two  processes ; — the  superior,  firm  and 
round,  is  attached  to  the  spine  of  this  bone ;  but  the  inferior, 
best  seen  when  Poupart's  ligament,  which  hangs  in  front  of  it, 
is  raised,  is  thin  and  membranous,  is  connected  to  the  pectineal 
line,  external  to  the  other,  for  three  fourths  of  inch  or  an  inch, 
and  is  named  Gimbernat's  ligament.  Near  the  point  where  the 
ligament  is  held  down  by  the  fascia,  some  of  the  lower  fibres 
separate  from  the  rest,  and  run  inwards  to  the  pubes  below 
them,  but  in  front  of  the  femoral  sheath  to  which  the  band  is 
united,  to  be  inserted  into  the  pectineal  line,  in  contact  with 
the  deep  surface  of  Gimbernat's  ligament ;  this  is  called  the 
deep  arch,  and  it  has  been  supposed  to  cause  the  stricture  of  a 
femoral  hernia.  When  Poupart's  ligament  is  in  its  natural 
Gitnber.  position,  Gimbemo^s  ligament  is  seen  to  be  a  triangularly  shaped 
process  placed  between  its  posterior  border  and  the  pectineal 
line  of  the  pubes.  It  measures  about  one  inch  in  length  ;  the 
apex  is  at  the  spine  of  the  pubes,  and  the  base,  concave,  looks 
to  the  sheath  of  the  vessels,  is  joined  by  the  upper  cornu 
of  the  falciform  process,  or  the  femoral  ligament,  and,  at  its 
attachment  to  the  bone,  is  prolonged  outwards,  and  is  united  to 
the  pubic  portion  of  the  fascia  lata.  By  the  union  of  the  liga- 
ment with  the  falciform  process  it  is  kept  tense  and  inclined 
downwards,  and  the  space  between  it  and  the  vessels  is  dimi- 
nished, by  which  the  chances  of  a  hernia  are  lessened ;  but 
should  it  exist,  tliis  band  will  be  very  instrumental  in  occasioning 
strangulation.  In  the  erect  position  of  the  body  the  ligament 
is  horizontal,  the  anterior  border  joining  Poupart*s  ligament,  and 
the  posterior,  the  pectineal  line  of  the  pubes ;  the  upper  surface 
is  in  contact  with  the  conjoined  tendon  and  fascia  transversal  is, 
and  the  lower  looks  to  the  thigh,  and  is  covered  by  the  inter- 
columnar  fibres  and  the  deep  layer  of  the  superficial  fascia. 
When  Poupart's  ligament  is  spoken  of  with  reference  to  femoral 
Crural  hernia  it  is  named  the  femorcd  or  crural  arch^  and  it,  with  the 
^^^'  irregular  border  of  the  os  innominatum  between  the  anterior 
superior  spinous  process  and  the  insertion  of  Gimbernat's  liga- 
aent>  bounds  a  space  whicdi  gives  passage  to  the  vessel^  and 


DISSECTION   OF   THE   THIGH.  629 

parts  passing  from  the  abdomen  to  the  thigh :  this  interval  is 
larger  in  the  female  than  in  the  male.  The  outer  half  is  filled 
up  by  the  fleshy  iliacus  and  psoas  muscles,  and  the  ligament  is 
united  so  closely  to  the  muscles  by  the  attachment  of  the  fascia 
lata  and  fascia  iliaca,  that  no  protrusion  of  the  contents  of  the 
abdomen  will  take  place  in  this  part ;  but  the  inner  is  appro- 
priated to  the  passage  of  the  femoral  vessels,  surrounded  by 
their  tube  of  membrane,  and  as  all  the  sheath  is  not  occupied 
by  the  vessels,  a  hernia  may  descend  in  it  with  them. 

The  femartil  shecUh,  whose  anatomy  may  be  resumed,  is  a  thin  Femoral 
membranous  prolongation  of  fascia  which  contains  the  vessels,  sbcath. 
continuing  on  them  to  about  two  inches  below  Poupart's  liga- 
ment, or  to  the  junction  of  the  saphena  vein  with  the  femoral, 
and  ends  by  joining  the  common  sheath.  It  is  large  and  di- 
lated above,  extending  from  the  psoas  muscle  externally  to 
Gimbernat*s  ligament  on  the  inner  side,  but  is  closely  united, 
below,  to  the  vessels,  so  as  to  resemble  a  funnel.  It  is  derived 
from  the  fasciee  lining  the  inner  surface  of  the  wall  of  the 
abdomen,  which  send  a  funnel-shaped  prolongation  around  the 
femoral  vessels,  similar  to  that  from  the  fascia  transversalis, 
around  the  cord ;  the  anterior  portion,  descending  from  beneath 
Poupart's  ligament  and  the  transversalis  muscle,  is  continuous 
with  the  fascia  transversalis,  and  the  posterior  joins,  above,  the 
fascia  iliaca;  these  are  united  internally  and  externally  to  form  the 
tube.  The  outer  border  is  nearly  straight,  and  covered  witli  cellular 
membrane ;  but  tlie  inner  is  oblique  downwards  and  outwards, 
extending  from  the  base  of  Gimbernat's  ligament  to  the  entrance 
of  the  saphena  vein  into  the  femoral,  is  joined  at  the  saphenous 
opening  by  the  cribriform  fascia,  and  is  perforated  by  numerous 
ducts  of  the  inguinal  glands,  and  by  the  saphena  vein.  The 
anterior  part  is  covered  by  the  iliac  portion  of  the  fascia  lata,  is 
also  perforated  by  ducts  from  the  glands,  by  small  vessels,  and 
by  the  femoral  portion  of  the  genito-crural  nerve;  and  the 
posterior  lies  on  the  pubic  portion  of  the  fascia  lata  which  passes 
behind  it. 

Open  now  the  sheath  by  an  incision  across  its  front,  parallel  di.^. 
to  Poupart's  ligament,  and  raise  the  anterior  part  with  hooks ;  tion. 
remove  carefully  from  the  contained  artery  and  vein  their  cellular 
investments,  so  as  to  leave  untouched  two  thin  partitions  passing 
from  the  front  to  the  back  of  the  sheath,  one  being  found 
internal  to  tlie  vein,  separating  it  from  a  lymphatic  gland,  and 
the  other  between  the  vein  and  artery.  The  cellular  layer  of 
the  septum  crurale,  stretched  across  the  upper  aperture^  is  not 
to  be  taken  away. 

The  interior  of  the  sheath  is  divided  into  three  compartments  iDterior. 
by  the  two  thin  partitions  passing  from  the  front  to  the  back, 
and  in  it  are  contained  the  femoral  artery,  vein,  and  a  lymphatic 
gland :  the  artery  is  most  external  and  close  to  the  vertical  side 
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of  the  sheath ;  the  vein  is  internal  to  it,  separated  from  it  bj 
one  of  the  septa,  and  from  the  inguinal  gland  by  the  <itfaer, 
and  each  vessel  is  enclosed  in  its  own  ceihilar  investment;  the 
lymphatic  gland  is  internal  to  the  vein»  and  occupies  the  crural 
canal,  or  the  space  not  filled  up  by  the  vessels.    Immediately 
below  Poupart's  ligament  the  front  of  the  sheath  is  less  doaely 
united  to  the  parts  within,  than  it  is  lower  in  the  Ungh. 
Crural        '^he  space  within  the  sheath,  internal  to  the  femoral  rein,  is 
canaL    named  the  erural  carud^  in  consequence  of  a  hernia  traversing 
it  in  its  passage  fi'om  the  abdomen  to  the  thigh ;  and  it  results 
both  from  the  sheath  being  luger  than  the  cont^ned  vessds^ 
and  from  the  obliquity  of  the  inner  side.    Its  extent  is  from 
the  free  border  or  base  of  Gimbemat's  ligament  to  the  upper 
angle  of  the  saphenous  opening ;  it  is  larger  above  than  below, 
and  is  only  partially  filled  by  a  lymphatic  gland;  its  upp^ 
aperture  is  called  the  crural  ring,  to  maintain  a  similarity  of 
nomenclature  with  that  employed  in  inguinal  hernia,  for  the 
aperture  by  which  an  inguinal  hernia  enters  its  canal  is  the 
id[>dominai  ring.     In  front  of  it  are  the  anterior  part  of  the 
sheath,  Poupart's  ligament,  and  the  upper  comu  of  the  fiidci* 
form  process  ascending  to  join  Gimbemat's  ligament ;  behind, 
are  the  posterior  part  of  the  sheath,  and  the  pubic  portion  of 
the  fascia  lata  on  the  pectineus  muscle.     On  the  outer  side  are 
the  femoral   vein  and  the  septum;  and  on  the  inner,   die 
sheath,  with  the  cribriform  fascia  stretched  over  the  saf^eaoas 
opening. 
Crural       The  cTural  or  Jemoral  rinffj  or  the  aperture  of  entrance  to  the 
K^°s-     crural  canal,  is  of  an  oval  figure,  about  half  an  inch  in  length, 
but  lai^er  in  women  than  in  men,  and  is  on  a  level  with  the 
free  border  or  base  of  Gimbemat's  ligament ;  and  its  boundaries 
are,  internally,  the  base  of  Gimbemat's  ligament  covered  by  the 
sheath  of  the  vessels,  and  externally,  the  temoral  vein.  In  front 
are  the  lower  fibres  of  Poupart's  ligament  or  the  deep  arch, 
the  spermatic  cord  in  the  male,  with  a  small  artery  from  the 
epigastric  which  runs  to  the  back  of  the  pubes,  and  directed 
upwards  along  the  superior  and  outer  part  is  the  epigastric, 
artery ;  but  when  the  obturator  artery  arises  from  the  epigastric 
and  passes  inwards   to  reach  the  obturator  foramen,  it  may 
run  on  the  outer  or  inner  side*:  in  the  latter  case  the  ring  wm 
be  entirely  surrounded,  except  below,  by  vessels.   Behind  is  the 
pubes,  covered  by  the  pubic  portion  of  the  fascia  lata,  togedier 
witli  the  posterior  part  of  the  sheath  of  the  vessels. 
^tum       The  s^9ium  crurcde  is  a  cellular  layer  extending  across  Ae 
'*  upper  opening  of  the  crural  canal,  and  serving,  when  dense,  as 
a  barrier  to  the  protrusion  of  a  hernia  through  this  part,  or  if  a 

'  The  posttioii  and  Klations  of  these  vessels  to  the  cmnil  nng  am 
on  the  ioner  side,  in  the  dissection  of  the  abdomen,  see  p^  500. 
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hernia  is  formed,  it  gives  a  covering  to  it.  It  varies  in  thickness 
in  different  subjects^  is  convex  downwards,  is  perforated  with 
spertiH'es  for  the  passage  of  the  inguinal  lymphatic  ducts>  and 
(Centimes  a  lymphatic  gland  is  placed  in  one  of  these. 

When  a  portion  of  intestine  passes  from  the  abdomen  below  Femoral 

Poupart's  ligament^  so  as  to  appear  in  the  femoro«inguinal  region  ^®"^^ 

of  the  thigh,  it  is  named  femoral  hernia ;    but»  from  the  dis-^ 

position  of  the  parts  that  fill  the  space  beneath  the  ligament,  it 

is  obvious  that  it  will  descend  in  the  femoral  sheath,  and,  from 

the  previous  examination  of  this  part,  it  has  been  seen  that  the 

least  impediment  to  its  descent  is  on  the  inner  side  of  the  vein» 

or  through  the  crural  canal,  in  which  a  lymphatic  gland  is 

placed.     Some  hemise  have  been  occasionally  found  on  the 

outer  side  of  the  vessels,  between  them  and  the  crest  of  the 

ilium.     The  course  that  it  follows  depends  upon  tlie  greater  or 

less  resistance  of  the  structures  by  wliich  it  is  surrounded,  its 

direction  being  always  determined  to  the  part  where  this  -is 

leasts    A  hernia^  entering  the  crural  ring,  descends,  at  first, 

almost  vertically  in  the  crural  can^,  as  far  as  to  the  saphenous 

opening,  is  separated  from  the  vein  by  the  inner  septum,  and  is 

confined  in  its  situation  by  the  strong  iliac  portion  of  the  fascia 

lata  in/ront  of  it;  at  the  aperture  in  the  fascia  lata  it  is  released 

from  its  compression,  changes  its  direction,  comes  forwards  •  to 

the  surface,  and  increases  in  size  ;   as  the  tumour  enlarges,  it 

turns  upwards  between  the  layers  o^  superficial  fascia,  end 

ascends  on  the  falciform  portion  of  the  fascia  lata,  or  even  on  to 

the  tendon  of  the  external  oblique ;  for  it  is  prevented  from  ex« 

tending  downwards  by  the  increasing  narrowness  of  the  crural 

canal,  by  the  connection  of  the  superficial  fascia  to  the  &scia 

lata,  which  is  closer  below  than  above  the  saphenous  opening, 

and  by  the  obstruction  that  the  small  cutaneous  vessels  present* 

If  the  intestine  follows  the  course  above  stated,  and  is  free  from 

its  canal,  it  is  called  perfect ;  but  if  it  has  not  escaped  through 

the  inferior  aperture  or  saphenous  opening,  incomplete,  and  the 

different  coverings  will  vary  according  to  its  position.     In  a 

complete  hernia,  the  following  are  the  coverings: — first,  the 

peritonaeum,  which,  lining  the  abdomen,  is  pushed  before  it^  and 

serves  as  an  enveloping  sac ;  next,  the  septum  crurale  which  is 

extended  before  the  tumour,  and  then  the  inner  side  of  the 

sheath  ;  these  two  last  are  distinct  only  in  small  recent  herniae, 

for  in  large  and  old  ones  they  are  united  together,  and  form  the 

fascia  propria  of  Sir  A.  Cooper ;    the  next  structure  that  the 

hernia  carries  before  it  is  the  cribriform  fascia ;  and,  aHer  passing 

through  the  saphenous  opening,  it  is  covered  by  the  superficial 

fascia  and  the  skin.     These  different  layers  are  found  in  an 

ki verse  order,  when  they  are  divided  from  without  inwards; 

and  those  of  the  septum  crurale,  sheath  of  tlie  vessels,  and  cribri« 

form  fascia,  become  more  or  less  united  together.    The  seat  of 
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the  pudic  and  superficial  pertnseal  arteries  :  in  the  female  it  is 
smaller,  passes  to  the  labium,  and  inosculates  with  the  same 
arteries.  The  inferior  is  deeper,  and  runs  beneath  the  fascia 
lata  to  the  inner  border  of  the  thigh,  where  it  becomes  cuta- 
neous, and  is  distributed  to  the  lower  part  of  the  scrotum  and 
perinseum :  this  last  branch  cannot  now  be  seen,  but  it  arises 
sometimes  by  a  common  trunk  with  the  superior,  and  at  others, 
by  a  separate  branch  from  the  femoral. 
Vein.         The  external  pudic  vein  commences  in  the  penis  and  scrotum, 

accompanies  the  superior  artery,  and  joins  the  saphena  vein. 

Super-       The  superficial  epigastric  artery^  larger  than  the  preceding, 

ii^u^M-  bu^  often  forming  a  common  trunk  with  the  superior  pudic,  oc- 

tric       cupies  the  centre  of  the  surface  now  exposed,  passes  upwards 

over  Poupart's  ligament  to  the  lower  part  of  the  abdomen,  and 

between  the  layers  of  the  superficial  fascia,  anastomosing  in  the 

integuments  with  branches  from  the  deep  epigastric  artery. 

Vein.         The  superficial  epigastric  vein  has  the  same  anatomy  and 

distribution  as  the  artery,  and  joins  the  saphena. 
flex^llii'      ^^^  external  or  superficial  circumflex  artery  of  the  ilium,  the 
Artery,  smallest  and  most  external  of  the  branches  seen  in  this  dis- 
section, appears  external  to  the  others,  runs  outwards  to  the 
spine  of  the  ilium,  and  anastomoses  with  cutaneous  branches  of 
the  deep  circumflex  artery.     Very  commonly,  the  artery  ap- 
pears only  at  the  outer  margin  of  the  thigh,  and  close  to  the 
anterior  superior  spinous  process  of  the  ilium. 
Vein.         The  superficial  circumflex  ilii  vein  is  very  small,  accompanies 

the  artery  of  the  same  name,  and  opens  into  the  saphena. 
Saphena  The  internal  saphena  vein,  now  partly  exposed,  ascends  from 
the  leg  and  foot  to  the  femoro-inguinal  region,  passes  through 
the  fascia  lata,  and  joins  the  femoral  vein ;  but,  before  it  unites 
with  it,  it  receives  the  small  cutaneous  veins  of  this  situation, 
which  correspond  to  the  small  arteries,  and  also  many  other 
branches  from  the  surface  of  the  thigh. 
Inguinal  The  Superficial  inguinal  glands,  situate  between  the  layers  of 
GLmds.  i\^Q  fascia,  vary  greatly  in  number  and  size.  They  are  com- 
monly arranged  in  two  rows :  one  is  placed  parallel  to  Poupart's 
ligament,  and  the  other,  consisting  of  larger  glands,  and  of  a 
greater  number  than  the  former,  is  situated  on  each  side  of  the 
saphena  vein ;  connecting  one  to  the  other  are  small  intervening 
lymphatic  vessels,  though  frequently  they  are  joined  by  a  con- 
tinuity of  substance.  They  are  conglobate  glands,  and  the 
lower  set  receive  the  Ijrmphatics  of  the  lower  extremity,  which, 
as  they  enter  the  lower  part,  are  named  vasa  inferentia,  but  as 
they  escape,  vasa  cfferentia,  and  these  last  join  the  deep  inguinal 
glands  beoeath  the  fascia.  The  glands  placed  on  a  level  with 
the  ligament  are  joined  by  the  lymphatics  of  the  penb,  lower 
part  of  the  abdomen,  and  the  gluteal  region. 
^^'      To  examine  the  thin  deep  layer  beneath  the  vessels  and  glands, 
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and  continuous  with  that  of  the  abdomen,  detach  it  very  carefully 
from  the  fascia  lata  beneath,  around  the  point  of  entrance  of 
the  saphena  vein,  by  means  of  a  transverse  incision  near  Poupart*s 
ligament^  (this  is  to  divide  also  the  small  vessels,)  another  below 
the  termination  of  the  vein,  and  a  third  external  to  it.  The 
handle  of  the  knife  is  to  be  used  to  separate  it  from  the  fascia 
lata  as  far  as  to  the  saphenous  opening,  to  show  its  continuity 
over  it,  and  its  attachment  to  the  margins ;  this  will  be  most  cer- 
tainly done  by  beginning  below,  where  the  aperture  is  most 
distinct ;  and,  if  it  should  be  necessary,  the  saphena  vein  may 
be  cut  across.  On  the  outer  side  it  is  most  closely  united  to 
the  fascia  lata,  and  at  the  outer  border  of  the  aperture  some 
fibrous  bands  unite  them.  If  this  detached  portion  of  fascia  is 
held  up,  the  apertures  in  it  for  the  passage  of  the  cutaneous 
and  lymphatic  vessels  are  evident. 

The  deep  layer  of  the  superficial  fascia  is  a  thin  membranous  Deep 
lamina,  scarcely  apparent  in  fat  subjects,  placed  beneath  the^^>'^^<^ 
Vessels  and  glands.     It  is  continued  upwards  on  the  tendon  of  Fafcia. 
the  external  oblique  muscle  of  the  abdomen,  and  as  it  passes 
over  Poupart's  ligament  is  connected  to  it  by  a  cellular  struc- 
ture, which  serves  as  a  partition  between  the  thigh  and  abdomen, 
and  prevents  effused  fluid  passing  from  one  region  to  the  other.* 
In  the  thigh  it  is  closely  applied  to  the  fascia  lata,  though  easily 
separated  from  it,  near  Poupart's  ligament,  on  the  inner  side 
and  lower  part  of  the  saphenous  opening,  but  on  the  outer  side 
the  two  are  inseparably  united.     About  one  inch  and  a  half 
below  Poupart*s  ligament  it  covers  the  saphenous  opening,  and 
18  connected  to  its  margins,  the  union  being  more  intimate  on 
the  outer  than  on  the  inner  side,  so  that  it  is  necessary  to  de- 
tach  the  fibrous  bands  joining  the  two,  to  render  this  border 
distinct.     The  portion  that  closes  the  saphenous  aperture  is 
joined  to  the  inner  side  of  the  femoral  sheath  which  appears 
through  the  opening,  and  is  named  cribriform  fascia^  in  con-  cribri. 
sequence  of  its  being  so  perforated  with  apertures  for  the  ducts  pl^ig. 
of  the  glands,  and  some  of  the  superficial  vessels,  as  to  resemble 
a  sieve.     When  a  femoral  hernia  occurs,  it  carries  before  it,  as 
a  covering,  the  cribriform  fascia  that  is  placed  over  the  aperture 
by  which  it  escapes  on  the  thigh. 

Clean  away  the  superficial  fascia  from  the  fascia  lata  as  low  ptMec- 
as  the  incision  in  the  integument,  avoiding  the  cutaneous  nerves  '^"* 
and  vessels  that  perforate  it :  separate  entirely  the  cribriform 
fascia  from  the  margins  of  the  saphenous  opening,  tracing  the 
outer  border  from  the  inner  side,  and  it  may  be  necessary  to 
divide  the  connection  of  the  two  on  the  outer  side.     Sometimes 

*  It  would  fiicUitate  the  understanding  of  this  fascia,  with  reference  to 
hernia,  if  the  lower  part  of  the  ahdomen  and  upper  portion  of  the  thigh 
could  be  dissected  at  the  same  time. 

"  s  s  3 
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order  that  the  parts  concerned  in  femoral  hernia  may  be  more 
readily  understood. 
^°»:  In  front  of  the  femoral  sheath  and  vessels,  is  the  firm  ten- 

liga.'  dinous  cord  of  Pouparfs  ligament^  or  the  lower  border  of  the 
™*"*'  aponeurosis  of  the  external  oblique  muscle^  which  is  attached 
externally  to  the  anterior  superior  spinous  process  of  the  ilium, 
and  internally  to  the  pubes ;  its  direction  is  not  straight  between 
these  pointSj  but  convex  downwards,  and  it  is  retained  in  this 
position  by  the  close  attachment  of  the  fascia  lata  to  it.  The 
outer  half,  oblique  downwards  and  inwards,  is  closely  applied  to 
the  muscles  beneath ;  the  inner,  more  horizontal  in  direction, 
is  situated  over  the  femoral  sheath,  is  less  cord-like,  and  is  in- 
serted into  the  pubes  by  two  processes ; — the  superior,  firm  and 
round,  is  attached  to  the  spine  of  this  bone ;  but  the  inferior, 
best  seen  when  Poupart's  ligament^  which  hangs  in  front  of  it, 
is  raised,  is  thin  and  membranous,  is  connected  to  the  pectineal 
line,  external  to  the  other,  for  three  fourths  of  inch  or  an  inch, 
and  is  named  Gimbernat's  ligament.  Near  the  point  where  the 
ligament  is  held  down  by  the  fascia,  some  of  the  lower  fibres 
separate  from  the  rest,  and  run  inwards  to  the  pubes  below 
them,  but  in  front  of  the  femoral  sheath  to  which  the  band  is 
united,  to  be  inserted  into  the  pectineal  line,  in  contact  with 
the  deep  surface  of  Gimbernat's  ligament;  this  is  called  the 
deep  arch,  and  it  has  been  supposed  to  cause  the  stricture  of  a 
femoral  hernia.  When  Poupart's  ligament  is  in  its  natural 
Gimber-  position,  Gimbemat's  ligament  is  seen  to  be  a  triangularly  shaped 

Srocess  placed  between  its  posterior  border  and  the  pectineal 
ne  of  the  pubes.  It  measures  about  one  inch  in  length  ;  the 
apex  is  at  the  spine  of  the  pubes,  and  the  base,  concave,  looks 
to  the  sheath  of  the  vessels,  is  joined  by  the  upper  cornu 
of  the  falciform  process,  or  the  femoral  ligament,  and,  at  its 
attachment  to  the  bone,  is  prolonged  outwards^  and  is  united  to 
the  pubic  portion  of  the  fascia  lata.  By  the  union  of  the  liga- 
ment  with  the  falcifonu  process  it  is  kept  tense  and  inclined 
downwards,  and  the  space  between  it  and  the  vessels  is  dimi« 
nished,  by  which  the  chances  of  a  hernia  are  lessened ;  but 
should  it  exist,  this  band  will  be  very  instrumental  in  occasioning 
strangulation.  In  the  erect  position  of  the  body  the  ligament 
is  horizontal,  the  anterior  border  joining  Poupart's  ligament,  and 
the  posterior,  the  pectineal  line  of  the  pubes ;  the  upper  surface 
is  in  contact  with  the  conjoined  tendon  and  fascia  transversal  is, 
and  the  lower  looks  to  the  tliigh,  and  is  covered  by  the  inter- 
columnar  fibres  and  the  deep  layer  of  the  superficial  fascia. 
When  Poupart's  ligament  is  spoken  of  with  reference  to  femoral 
Crural  hernia  it  is  named  tlie  femarcU  or  crunU  arch^  and  it,  with  the 
Arch,  inregular  border  of  the  os  innominatum  between  the  anterior 
superior  spinous  process  and  the  insertion  of  Gimbernat's  liga* 
ment>  bounds  a  space  which  gives  passage  to  the  vessels  and 
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parts  passing  from  the  abdomen  to  the  thigh :  this  interval  is 
larger  in  the  female  than  in  the  male.  The  outer  half  is  filled 
up  bj  the  fleshy  iliacus  and  psoas  muscles,  and  the  ligament  is 
united  so  closely  to  the  muscles  by  the  attachment  of  the  fascia 
lata  and  fascia  iliaca,  that  no  protrusion  of  the  contents  of  the 
abdomen  will  take  place  in  this  part ;  but  the  inner  is  appro- 
priated to  the  passage  of  the  femoral  vessels,  surrounded  by 
their  tube  of  membrane,  and  as  all  the  sheath  is  not  occupied 
by  the  vessels,  a  hernia  may  descend  in  it  with  them. 

The  Jemaral  sheathy  whose  anatomy  may  be  resumed,  is  a  thin  Femoral 
membranous  prolongation  of  fascia  which  contains  the  vessels,  *^^^^' 
continuing  on  them  to  about  two  inches  below  Poupart's  liga- 
ment, or  to  the  junction  of  the  saphena  vein  with  the  femoral, 
and  ends  by  joining  the  common  sheath.  It  is  large  and  di- 
lated above,  extending  from  the  psoas  muscle  externally  to 
Gimbemat's  ligament  on  the  inner  side,  but  is  closely  united^ 
below,  to  the  vessels,  so  as  to  resemble  a  funnel.  It  is  derived 
from  the  fasciae  lining  the  inner  surface  of  the  wall  of  the 
abdomen,  which  send  a  funnel-shaped  prolongation  around  the 
femoral  vessels,  similar  to  that  from  the  fascia  transversalis» 
around  the  cord ;  the  anterior  portion,  descending  from  beneath 
Poupart's  ligament  and  the  transversalis  muscle,  is  continuous 
with  the  fascia  transversalis,  and  the  posterior  joins,  above^  the 
fascia  iliaca;  these  are  united  internally  and  externally  to  form  the 
tube.  The  outer  border  is  nearly  straight,  and  covered  with  cellular 
membrane ;  but  the  inner  is  oblique  downwards  and  outwards, 
extending  from  the  base  of  Gimbernat*s  ligament  to  the  entrance 
of  the  saphena  vein  into  the  femoral,  is  joined  at  the  saphenous 
opening  by  the  cribriform  fascia,  and  is  perforated  by  numerous 
ducts  of  the  inguinal  glands,  and  by  the  saphena  vein.  The 
anterior  part  is  covered  by  the  iliac  portion  of  the  fascia  lata,  is 
also  perforated  by  ducts  from  the  glands,  by  small  vessels,  and 
by  the  femoral  portion  of  the  genito-crural  nerve;  and  the 
posterior  lies  on  the  pubic  portion  of  the  fascia  lata  which  passes 
behind  it. 

Open  now  the  sheath  by  an  incision  across  its  front,  parallel  Di„ee* 
to  Poupart's  ligament,  and  raise  the  anterior  part  with  hooks ;  tion. 
remove  carefully  from  the  contained  artery  and  vein  their  cellular 
investments,  so  as  to  leave  untouched  two  thin  partitions  passing 
from  the  front  to  the  back  of  the  sheath,  one  being  found 
internal  to  the  vein,  separating  it  from  a  lymphatic  gland,  and 
the  other  between  the  vein  and  artery.  The  cellular  layer  of 
the  septum  crurale,  stretched  across  the  upper  aperture^  is  not 
to  be  taken  away. 

The  interior  of  the  sheath  is  divided  into  three  compartments  interior. 
by  the  two  thin  partitions  passing  from  the  front  to  the  back, 
and  in  it  are  contained  the  femoral  artery,  vein,  and  a  lymphatic 
gland :  the  artery  is  most  external  and  close  to  the  vertical  side 
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Stricture  may  be  either  ia  the  peritoneum  at  the  neck  of  the 
sac,  at  the  deep  arch  below  Poupart's  ligament,  or  at  the  sharp 
margin  of  the  femoral  ligament ;  and  an  incision,  of  a  few  lines 
in  extent,  directed  upwards  and  inwards,  is  not  more  likelj  to  in- 
jure the  spermatic  cord,  or  a  vessel,  than  one  in  any  other  direc- 
tion,  and  is  more  effectual  in  removing  the  firm  constricting 
band  of  the  femoral  ligament  when  this  is  the  seat  of  stricture. 
Ditteo       Slit  down  now  the  sheath  to  examine  more  fully  the  septa  by 
tion.      iiiQ  sides  of  the  vessels,  separate  it  from  the  pubic  part  of  the 
fascia  lata^  which  lies  behind  it,  and  carry  the  handle  of  the 
scalpel  behind,  to  show  the  continuity  of  this  part  of  the  fasdi 
lata  with  the  iliac  fascia.  If  the  dissection  should  be  undertaken 
only  for  the  anatomy  of  the  hernia,  the  vessels  and  sheath  may 
be  divided  about  two  inches  below  Poupart's  ligament,  and  then 
turned  upwards ;  by  which  the  union  of  the  fasciae^  and  the 
fibrous  processes  connecting  posteriorly  the  sheath  of  the  vessels 
to  it,  will  be  better  seen. 
Pubic**      The  ptibic  portion  of  the  fascia  lata  may  now  be  followed  out- 
th^  ^^  ^^^^  behind  the  femoral  sheath  to  the  inner  border  of  the 
Fascia    psoas  musclc  ;  it  joins  in  this  spot  with  the  iliac  fascia  covering 
^^      the  psoas,  and  sends  also  a  portion  to  the  capsule  of  the  hip-joint. 
Iliac      The  iliac  fascia,  covering  the  conjoined  psoas  and  iliacus  muscles, 
Fucu.   descends  beneath  Poupart's  ligament,  and  is  united  in  the  thigh 
with  the  fascia  lata,  which  sends  processes  inwards  to  it,  par- 
ticularly at  the  edge  of  the  sartorius.     At  the  inner  border  of 
the  muscle  it  joins  the  pubic  part  of  the  fascia  lata,  and  from  it 
some  fibrous  processes  pass  to  the  back  of  the  femoral  sheath. 
pissec-       From  the   transverse  incision  already  made,  carry  another 
along  the  centre  of  the  thigh,  over  the  knee-joint,  to  a  little 
below  the  tuberosity  of  the  tibia ;  and,  at  its  extremity,  divide 
the  skin  transversely,  to  allow  of  its  being  raised  in  two  flaps 
from  the  whole  anterior  part  of  the  thigh.     Dissect  out  of  the 
fat  the  saphena  vein  along  the  inner  side  of  the  thigh,  but  care- 
fully avoid  the  numerous  nerves*  that  are  found  in  relation  with 
it :   thus  in  the  upper  third  are  some  small  nerves,  perforating 
the  fascia,  from  the  branch  of  the  anterior  crural  distributed  to 
the  femoral  vessels,  and  one  or  two  cutaneous  filaments  of  the 
internal  cutaneous ;   in  the  middle  third,  a  still  larger  branch 
from  the  internal  cutaneous,  one  from  the  obturator,  and  some 
cutaneous  filaments  from  the  plexus  formed  by  the  accessory  to 
the  saphenus,  and  the  obturator ;  in  the  lower  third  are  some 
filaments  from  the  obturator,  which  lies  beneath  the  fascia,  and 
perforates  it  near  the  knee,  or  a  little  below  it,  the  internal 
cutaneous,  which  also  passes  through  the  fascia,  and  joins  the 


tion. 
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The  diBtribution  of  these,  and  even  the  point  of  perfemting  the  IwcU, 
yary  so  much  that  the  dissector  iriU  be  oftentimes  uoaUe  to  find  the  QumUr 
here  enumerated. 
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saphenus  and  obturator,  some  filaments  sometimes  from  the 
accessory  of  the  saphenus,  and  below  the  knee  are  the  superior 
and  inferior  branches  of  the  saphenus :  all  the  branches,  except 
those  from  the  obturator,  come  from  the  anterior  crural.  On 
the  front  of  the  thigh  is  the  middle  cutaneous  of  the  crural ; 
and  on  the  outer  side  the  external  cutaneous  of  the  lumbar 
plexus. 

The  large  or  itUemal  taphena  veiriy  appearing  at  the  lower  sapheu 
part  of  the  dissection,  is  internal  and  posterior  to  the  knee-joint»  ^^°' 
and  superficial  to  the  tendons  of  the  muscles  which  turn  for- 
wards to  be  attached  to  the  tibia,  — viz.  the  sartorius,  gracilis^ 
and  semi-tendinosuB ;  above  this  it  passes  forwards  to  the  an- 
terior part  of  the  thigh,  being  placed  in  the  hollow  observable 
on  its  inner  part,  and  over  the  position  of  the  sartorius  muscle 
and  femoral  artery,  and  about  one  inch  and  a  half  below  Pou- 
part's  ligament  it  passes  through  the  saphenous  opening,  as  seen, 
and  joins  the  femoral  vein.  A  little  below  the  knee-joint  it  is  in 
contact  with  the  great  saphenus  nerve,  in  the  middle  of  the 
thigh  with  a  cutaneous  nerve  from  the  internal  cutaneous^  and 
above  this  with  one  or  more  filaments  from  the  anterior  crural* 
In  this  course  it  receives  cutaneous  veins  from  the  outer  part  Bnmch. 
and  front  of  the  thigh,  as  well  as  from  the  inner  surface  ;  but  the^' 
veins  firom  the  posterior  and  inner  parts  of  the  thigh  generally 
unite  together  in  a  trunk,  which  ascends  along  the  inner  side,  and 
opens  into  the  saphena  vein,  near  its  entrance  into  the  femoral. 
Sometimes,  a  separate  trunk  comes  also  from  the  outer  side. 
Before  perforating  the  fascia,  the  vein  is  joined  by  the  veins  that 
accompany  the  small  arteries  to  the  lower  part  of  the  abdomen, 
and  the  genital  organs,  —  viz.  the  superficial  pudic,  epigastric, 
and  circumflex.  It  sometimes  joins  with  the  deep  veins,  and  near 
the  knee  receives  an  articular  branch. 

The  external  cutaneous  nerve  of  the  lumbar  plexus  is  the  chief  Cuu- 
nerve  for  the  supply  of  the  integuments  of  the  outer  part  of  the  mwvm. 
thigh.     It  leaves  the  abdomen  beneath  Poupart's  ligament,  pass-  Anterior 
ing  in  the  interval  between  the  anterior  superior  and  inferior  niif' 
spinous  processes  of  the  ilium.     At  first  beneath  the  fascia  lata, 
it  soon  divides  into  a  posterior  and  an  anterior  cutaneous  branch : 
the  posterior  cutaneous^  given  from  the  nerve  as  soon  as  it  has 
entered  the  thigh,  and  whilst  covered  by  the  fascia,  turns  back- 
wards over  the  tensor  vaginee  muscle,  perforates  the  fascia,  and 
is   distributed  to  the  integuments  over  the  gluteus    medius 
muscle ;  when   the  trunk  of  the  nerve  is  a  branch  from  the 
anterior  crural,  the  nerve  analogous  to  this  branch  is  supplied  by 
the  genito-crural,  which  is  directed  outwards,  or  by  the  lumbar 
cutaneous  nerves  which  cross  the  crest  of  the  ilium.     The  an^ 
terior  cutaneous  branchy  or  continuation  of  the  nerve,  lying  in  the 
prominent  fold  of  fascia  of  the  upper  and  outer  part  of  the  thigh, 
becomes  cutaneous  about  four  inches  below  the  crest  of  the 
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envelopes  the  different  muscles,  and  sends  processes  inwards  to 
separate  them,  a  white  line  marking  the  position  of  each  of 
these.  It  is  perforated  with  many  apertures  for  cutaneons 
nerves  and  vessels ;  these  are  most  numerous  near  Poupart  s 
ligament,  and  the  largest  is  that  for  the  saphena  vein.  The 
fascia  is  of  a  bluish-white  colour,  and  is  formed  by  fibres  which 
cross  in  different  directions ;  its  density  is  oflen  very  little,  par- 
ticularly in  fat  subjects ;  but  it  is  always  stronger  externallj 
than  internally,  owing  to  the  insertion  into  it  of  the  tendons  <^ 
the  gluteus  maximus  and  tensor  vaginae  femoris,  and  thb 
thickened  part  extends  forwards  to  the  line  of  the  rectus 
muscle.  At  the  upper  part  of  the  thigh  it  is  fixed  to  the 
crest  of  the  ilium,  and  posteriorly  to  this  to  the  spines  of  the 
sacrum,  covering  in  the  gluteus  maximus  and  medius  muscles, 
and  forming  much  the  thickest  layer  over  the  last ;  between  the 
crest  of  the  ilium  and  the  pubes  it  has  been  seen  to  be  attached 
by  one  portion,  in  front  of  the  vessels,  to  Poupart's  ligament, 
and  by  another,  behind  them,  to  the  pectineal  line^  to  allow  the 
saphena  vehi  to  reach  the  deep  femoral  vein.  Inferiorly  it  is 
prolonged  over  the  articulation  of  the  knee,  and  is  separated 
from  the  patella  by  a  bursa ;  as  it  is  continued  over  the  joint  it 
is  inseparably  united  to  a  fibrous  expansion  from  the  extensor 
muscles  of  the  leg,  and  is  fixed  to  the  heads  of  the  tibia  and 
fibula,  but  posteriorly  the  fasciae  of  the  thigh  and  leg  are  con« 
tinuous.  The  chief  of  the  processes  sent  between  the  muscles 
are  the  two  intermuscular  septa,  which  are  fixed  to  the  lines 
leading  from  the  linea  aspera  to  tlie  outer  and  inner  condyles 
of  the  femur :  they  separate  the  quadriceps  extensor  muscle 
from  the  others,  and  the  external  is  most  marked.  Another 
portion  of  the  fascia  separates  the  adductors  from  the  muscles 
behind,  so  that  the  muscles  are  divided  into  three  bundles, — an 
anterior  of  the  extensors  of  the  leg,  a  posterior  of  the  flexors, 
and  an  internal  of  the  adductors.  The  different  processes  must 
be  examined  when  the  muscles  are  dissected. 
Diiwc-  Replace  the  flaps  of  skin  which  were  removed  to  follow  the 
tion.  cutaneous  nerves,  and  take  away  the  fascia  lata  firom  the  hollow 
or  triangular  space  at  the  upper  part  of  the  thigh,  to  expose  its 
boundaries,  and  the  vessels  and  nerves  contained  in  it.  -In  the 
space^  are  the  trunks  of  the  femoral  vessels  and  some  of  their 
branches,  with  the  divisions  of  the  anterior  crural  nerve  ;  and  in 
removing  the  cellular  membrane  and  remains  of  the  femoral 
sheath,  it  is  chiefly  the  nerves  that  are  likely  to  be  cut,  par- 
ticularly some  small  ones  from  the  anterior  crural,  that  pass 
beneath  the  artery  to  the  pectineus,  or  the  small  accessory  of 
the  obturator  on  the  ramus  of  the  pubes,  between  the  pectineus 
and  psoas  muscles. 
Triantie  The  triangular  tpaee  which  appears  in  the  upper  part  of  the 
^'^     thigh  on  the  removal  of  the  fascia,  correapoads  to  the  deptes- 
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81911  on  the  surface  close  to  Foupart's  ligament  and  resemUet  part  or 
in  position  the  hollow  between  the  trunk  and  upper  extremity,  ^^fgj^. 
Its  base  is  above  at  Poupart's  ligament,  and  the  apex  below,  at 
tiie  junction  of  the  sartorius  and  adductor  longus  muscles,  is  to 
the  inner  side  of  the  femoral  vessels ;  its  extent  is  about  the 
upper  third  of  the  thigh,  but  this  varies  according  to  the  breadth 
of  the  sartorius ;  and  it  is  deepesfbelow,  in  consequence  of  the 
muscles  of  the  inner  side  passing  back  to  their  insertion.     The 
space  is  covered  in  by  the  fascia  lata,  together  with  the  super* 
ficial  ^cia,  glands,  and  vessels.    The  inner  boundary  is  inclined 
downwards  and  backwards,  and  is  formed  by  the  adductor  longus 
andpectineus  muscles,  and  a  slight  interval  between  them  below, 
allows  of  the  adductor  brevis  being  seen  ;  crossing  this  side  is 
the  inferior  or  deep  branch  of  the  external  pudic  arteries.    The 
outer  boundary  is  formed  by  the  conjoined  psoas  and  iliacus  for 
about  two  inches,  but  below  this  by  the  sartorius  which  descends 
inwards  to  meet  the  adductors,  and  the  anterior  crural  nerve  is 
in  relation  with  this  boundary.     Occupying  the  base  are  the 
parts  that  close  the  crural  arch ;  thus,  near  the  centre  of  the 
space  is  the  femoral  artery,  placed  on  the  inner  part  of  the  psoas 
muscle;  but  in  emaciated  subjects,  in  which  the  musde  is 
small,  it  lies  with  the  vein  on  the  pubes ;  it  is  crossed  in  front 
by  the  crural  branch  of  the  genito-crural  nerve,  and  behind,  by 
the  branch  to  the  pectineus  muscle  from  the  anterior  crural. 
On  the  outer  side  of  the  vessel  are  the  iliacus  muscle  and  a 
part  of  the  psoas,  and  deep  in  the  interval  between  them,  and 
about  half  an  inch  external  to  the  artery,  is  the  large  anteri<nr 
crural  nerve ;  and  on  the  iliacus  muscle,  between  the  anterior 
superior  and  inferior  spinous  processes  of  the  ilium,  is  the  ex- 
ternal cutaneous  nerve  of  the  thigh*     On  the  inner  side  of  the 
artery  is  the  femoral  vein,  lying  on  the  ramus  of  the  pubes 
between  the  borders  of  tlie  pectineus  and  psoas  muscles,  and 
between  it  and  the  base  of  Gimbernat's  ligament  is  the  oval 
space  of  the  crural  ring,  which  is  about  half  an  inch  wide,  and 
gives  exit  to  the  femoral  hernia.     Through  the  centre  of  the 
space  run  the  femoral  artery  and  vein,  the  former  supplying  in 
this  part  its  profunda  and  cutaneous  branches,  and  the  latter 
receiving  the  saphena  and  deep  veins ;  external  to  them  are  the 
branches  of  division  of  the  anterior  crural  nerve. 

The  artery  or  vessel  for  the  supply  of  the  lower  extremity  is  Femoral 
the  continuation  of  the  external  iliac,  and  like  that  of  the  upper  Artery, 
extremity  it  takes  the  names  of  femoral,  popliteal,  and  tibial, 
from  its  contiguity  to  different  bones,  or  from  the  regions 
through  which  it  passes.  The  first  division  of  it,  named^^onx^ 
extends  from  the  lower  border  of  Poupart*s  ligament  to  the 
lower  third  of  the  thigh,  where  it  passes  from  before  backwards 
through  an  aperture  la  the  adductor  magnus  muscle,  and  as- 
sumfsik  the  name  oft  popliteaL..  When  the  limb  is  rotated  out« 
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wards,  its  course  is  iadicated  by  a  line  extended  frooa  the  cestre 
of  Poupart's  ligament  to  the  inner  side  of  the  patella,  but  tbe 
vessel  is  comparatively  superficial  in  the  upper  third,  though 
deep  and  covered  by  the  sartorius  in  the  middle  third  of  the 
In  the    thigh.     The  trunk  of  the  artery  is  now  exposed  only  in  the 
tifi^^f  upper  third  of  the  thigh,  and  it  lies  in  the  triangular  space  of 
lll^,^     this  region,  its  extent  above  being  limited  by  Poupart's  liga^ 
"^  '     ment,  wul  below,  by  the  sartorius  muscle  which,  it  touches  mid- 
way between  the  adductor  longus  and  iliaoHS  musdes.     It  is 
situated  above  over  the  head  of  the  femuri  but  below  it  lies  to 
the  inner  side  of  the  bone.    It  is  very  superficial  in  this  extent, 
being  covered  only  by  the  integument,,  superficial  fascia,  and 
vessels,  by  the  inguinal  glands  and  fascia  lata,  and  for  about  two 
inches  it  is  enclosed  in  the  femoral  sheath.    Oa  the  outer  side 
for,  about  two  inches  is  the  iliacus  muscle,  but  below  this  is  the 
anterior  crural  nerve,  which  emerges  from  its  deep  position  as 
the  iliaous  passes  back  to  be  inserted,  and  approaches  the  artery, 
but  separated  from  it  by  a  cellular  interval ;  on  the  inner  side 
is  the  femoral  vein,  which  gradually  inclines  behind  the  artery 
in  its  lower  part*    Posterior  to  it  is  the  psoas  musde,  which, 
two  inches  below  Poupart's  Ugameat,  dips  down>to  its  insertioD, 
ao  that  this  portion  of  the  artery  is  not  in  contaypt  with  any 
muscle  b  the  rest  of  its  extent,  but  is  supported  by  the  pro* 
fuAda  branch,  the  profunda  and  femoral  yeins,  and  by  much 
oellular  membrane,  which  separate  it  from  the  pectineus  and 
adductor  brevis,  from  which  it  is  distant  one  inch  and  a  half;  it 
jis  separated  from  the  hipfjoint  by  the  psoas,  and  the  small  in* 
ternal  branches  of  the  anterior  crural  are  beneath  it  on  the 
Branch,  inuscle*    The  branches  of  the  artery  in  this  part  are  the  super* 
^*'        iScial  or  external  pudic,  superficial  epigastric,  and  circumflex 
4lij,  whi/cli  haxre  been  dissected,  and  the  largo  {^rofuoda  branch. 
'"die**'  J.  Tlie  ififeriar  external  fnidic  branch  is  now  visible;  it  arises 
^  '^'   som^iines  from  the  trunk  of  th?  artery,  «,t  others,  in  commoa 
^ilh  the.  other  external  pudic  alreadv  dissectf^di  it  runs  up» 
wards^and  inwards  on  the  inner  boundary  of  thfs  space,  beneath 
^he  iasoia  lata,  becomes  cutaiii^ous.At  the  inner  boi^der  of  the 
thigh,  and  is  distributed  to  the  scrotum 'and  perinaeum,  ana- 
stomosing with  branches  of  tlie  perin^eal  artjery  of  the  internal 
pudic»  .  I 

Pro.  The  pn^unda  branchy  nearly  as  large  as  the  trunk,  is  distri- 

^'^^'  buted  to  the  muscles  of  the  thigh,  but  its  anatomy  will  be  re- 
sumed. 
Femoral  The  upper  third  of  the  ^/£;mora/ v€i»  accompanies  the  artery 
^^'  through  the  triangular  space,  and  has  the  same  extent,  and  re* 
lations  to  the  superficial  parts.  Beneath  Poupart's  ligament  it 
lies  on  the  pubes  betweea  the  pectineus  and  psoas,  to  the 
inner  side  of  the  artery,  and  on.  the  same  level ;  but  a^  it  de-* 
scends,  it  passes  beneath  the  ff»mpi:^1|  sp  9»  to.  appear^  od  the 
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duter  side  opposite  the  upper  border  of  the  tendon  of  the  ad- 
ductor longus  muscle.  The  veinr  makes  a  half-spiral  turn  behind 
the  artery,  and  separates  the  branch  of  the  profunda  from  the 
trunk.  Sometimes  it  is  altogether  on  the  inner  side  of  the 
artery,  or  the  artery  may  pass  through  it.  In  this  part  it  re« 
ceives  the  saphena  and  profunda  veins,  which  much  increase 
its  size. 

To  examine  the  muscles  of  the  thigh,  detach  the  cutaneous  diucc- 
nerves  and  throw  them  upwards,  raise  the  fascia  from  the  whole '^^* 
anterior  surface  of  the  thigh  by  means  of  an  incision  along  the 
centre.  On  the  outer  side,  where  it  is  thick,  leave  a  narrow 
slip  extending  from  the  insertion  of  the  tensor  vaginae  femoris 
to  the  knee-joint,  but  posterior  to  this  follow  it  back  to  the  ex- 
ternal intermuscular  septum  behind  the  vastus  internus  muscle. 
In  removing  it  from  the  inner  side  be  careful  of  the  branches  of 
the  obturator  and  saphenus  nerves,  as  well  as  of  the  branches 
of  communication  with  these  from  the  plexus  formed  by  the 
obturator  and  accessory  of  the  saphenus  ;  avoid  also  displacing 
the  connections  of  the  sartorius  muscle  till  its  relations  have 
been  examined,  and  follow  its  tendon  as  well  as  that  of  the 
gracilis  forwards  to  their  insertion.  During  the  dissection  of 
the  outer  muscles,  make  them  tense  by  flexing  the  leg,  and 
extend  the  limb  for  the  inner  set ;  but  the  position  of  the  ex- 
tremity will  of\en  be  required  to  be  changed  to  render  tense 
different  muscles.  As  the  fascia  passes  over  the  knee-joint  it 
is  united  with  an  aponeurotic  expansion  from  the  quadriceps 
extensor  muscle,  and  is  fixed  to  the  heads  of  the  tibia  and 
fibula;  a  bursa  is  placed  between  it  and  the  patella.  When  the 
fkscaa  is  taken  away,  the  sartorius  muscle  is  seen  winding  across 
the  thigh  from  the  outer  to  the  inner  side^  and  dividing  the 
muscles  into  an  external  and  an  internal  set.  In  the  outer  are 
situated  the  quadriceps  extensor  and  tensor  vaginse  femoris :  the 
fbrmer  consisting  of  rectus  femoris,  easily  recognised  by  its 
direction  and  superficial  position,  and  of  a  large  mass  of  muscle 
closely  surrounding  the  bone,  and  divided  into  vastus  internus, 
vastus  externus,  and  crureeus ;  the  latter,  or  tensor,  is  situated  at 
the  upper  part  of  the  thigh.  The  internal  set  includes  the 
pectineus,  the  three  adductors,  and  the  gracilis ;  the  last  is  a 
thin  riband-like  muscle,  and  passes  with  the  sartorius  to  the 
upper  part  of  the  tibia,  but  the  others  are  inserted  into  the 
inner  side  of  the  femur. 

The  sartorius  muscle^  the  longest  in  the  body,  is  placed  on  ^r^o- 
the  front  and  inner  part  of  the  thigh  in  a  groove  between  the  Miucie. 
extetisor  artd  adductor  muscles,  and  extends  from  the  anterior 
superior  spinous  process  of  the  ilium  to  the  upper  part  of  the 
tibia ;  its  upper*  part  is  directed  obliquely  inwards  in  front  of 
the  femur,  the  middle  descends  vertically^  internal  to  the  bdne, 
t6  'th^  mti^'t  tondyle,  a&d  the  low^r  turns  forwards  to  the  tibia« 
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adductor  by  dividing  into  branches  which  join  with  the  obturator. 
Branch-  Iq  this  extent  the  femoral  artery  gives  several  unnamed  branches 

to  the  muscles,  and  one  named  anastomotic. 
Anastc-      The  anosiomotica  magna  artery^  a  small  branch  of  the  femoral 
magna,  j"^^  beforc  it  passes  into  the  popliteal  space,  escapes  with  the 
saphenus  nerve  from  beneath  the  arched  border  of  the  aponeu* 
rosis,  and  divides  into  a  superficial  and  a  deep  branch.     The 
fldai*'    superficial  accompanies  the  saphenus  nerve,  crossing  the  tendon 
branch,  of  the  adductor  magnus,  and  running  beneath  the  sartorius  to 
its  lower  border,  where  it  becomes  cutaneous  with  the  nerve, 
and  ends  in  the  integuments :  it  supplies  branches  to  the  sar- 
Decp.     torius  whilst  beneath  it.     The  deep  branch  descends  to  the  knee 
in  front  of  the  tendon  of  the  adductor  magnus^  and  covered  bj 
some  fibres  of  the  vastus  internus,  which  may  be  divided  to  see 
it ;  at  the  articulation  of  the  knee  it  leaves  the  fibres,  conttnuei 
over  the  inner  side  of  the  joint,  anastomosing  with  the  supmor 
internal  articular,  and  the  recurrent  branch  of  the  anterior  dbiaL 
It  supplies  branches  to  the  vastus  whilst  covered  by  it,  and  a 
little  above  the  end  of  the  femur  gives  off  an  artery  which 
crosses  obliquely  the  bone  to  join  with  a  similar  branch  from  the 
superior  external  articular  of  the  popliteal,  thus  forming  an  arch 
above  the  articular  surface  of  the  femur,  from  which  branches 
descend  to  the  knee-joint.     The  deep  portion  of  this  artery  will 
be  better  seen  afler  the  vastus  is  dissected. 
Femoral      The  fsmorol  vein  in  the  middle  third  of  the  thigh,  is  situated 
to  the  outer  side  of  the  artery,  but  closely  united  to  it  by  cel- 
lular membrane,  and  it  has  the  same  extent  and  relations  to 
surrounding  parts.     Occasionally,  the  vein  may  be  found  on  the 
inner  side  of  the  femoral,  or  it  may  be  divided  into  two.     The 
branches  that  join  it  are  similar  to  those  of  the  arteries. 
Diucc.       Divide  the  femoral  artery  and  vein  below  the  profunda,  and 
tion.      throw  them  down,  to  examine  the  opening  in  the  adductor 
through  which  they  pass ;  remove  the  cellular  membrane  from 
the  tendons  of  the  adductor  magnus  and  longus,  and  trace  them 
to  the  femur. 
Aper-         The  aperture  by  which  the  femoral  artery  and  vein  enter  the 
the  Fe^  popliteal  space,  and  gain  the  posterior  part  of  the  limb,  to  pass 
moral     the  joiot  in  the  angle  of  flexion,  is  much  larger  than  sufficient  to 
Artery,  transmit  the  vessels.     It  is  situated  to  tlie  inner  side  of  the 
femur,  and  at  the  junction  of  the  middle  and  lower  thirds  of  the 
thigh;  the  anterior  aspect  is  tendinous,  but  the  posterior  is 
fleshy.    On  the  outer  side  are  the  tendon  of  the  vastus  internus, 
and  the  femur ;  and  on  the  inner,  the  tendon  of  the  adductor 
magnus,  joined  by  some  fibres  from  the  tendon  of  the  adductor 
longus  ;  above,  it  is  formed  by  the  adductor  magnus,  and  below, 
by  the  union  of  the  tendon  of  the  same  adductor  with  that  of 
the  vastus  internus. 
Outer        The  muscles  on  the  outer  side  of  the  thigh  are  the  tensor 
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yaginse  femoris,  and  a  large  rousoular  mass^  which  may  be  de* 
scribed  either  as  a  single  muscle  wiUi  the  name  of  quadricepfi 
extensor,  or  as  three  or  four  which  are  more  or  less  distinct, 
though  connected  by  a  common  tendon,  and  called  rectus 
femoris,  vastus  externus,  vastus  internus,  and  cruraeus* 

The  tensor  vagime  femaris  is  enclosed  in  the  fascia  lata»  on  Tecior 
which  it  acts,  and  is  the  most  external  and  superficial  of  this  set  y'^sinn 
of  muscles.     It  is  short  and  thick,  and  arises  from  the  outer  Muscle. 
part  of  the  anterior  superior  spinous  process  of  the  ilium,  and  origia. 
from  the  outer  side  of  the  crest ;  the  hbres,  parallel  and  almost 
vertical,  end  in  tendinous  portions  which  join  the  fascia  lata 
about  three  inches  below  the  great  trochanter.  •  lUie  muscle  is  j^^^^. 
subcutaneous,  and  covered  by  the  fascia ;  its  origin  is  between  ^'on. 
the  sartorius,  and  gluteus   medius  with  which  its  fibres  are  ^^o^' 
generally  united ;  and  it  lies  on  the  gluteus,  the  vastus  exter- 
nus,  the  rectus,  and  the  ascending  branches  of  the  external  cir- 
cumflex artery.    If  the  muscle  be  turned  outwards,  the  branch 
of  the  superior  gluteal  nerve  that  enters  it  will  be  seen. 

The  rectus  femoris  muscle^  or  superficial  portion  of  the  qua-  Rpctu* 
driceps  extensor,  is  situated  on  the  front  of  the  thigh,  and  is  Femoris 
smaller  at  each  extremity,  which   is  tendinous,  than  in  the    "^^' 
middle.    To  follow  its  upper  attachment,  sepamte  from  each 
other  the   tensor  vaginas  and  the  sartorius,  or  partly  detach 
them.     Its  origin  is  from  the  pelvis  by  two  tendinous  heads  or  ongin/ 
processes:  the  external,  largest  and  longest,  from  a  depression 
on  the  posterior  surface  of  the  os  innominatum  immediately 
above  the  cotyloid  cavity ;  the  internal,  from  the  anterior  infe* 
rior  spinous  process  of  the  same  bone.     These  unite  in  a  tendon 
that  occupies  the  upper  part  and  anterior  surface  of  the  rectus, 
and  to  it  succeed  flesliy  fibres  that  descend,  forming  a  fusiform 
shaped  muscle  with  a  penniform  arrangement,  and  end  on  the 
anterior  surface  of  the  inferior  tendon  which  joins  with  those  of 
the  vasti  and  orurseus  in  the  common  tendon  of  insertion^  or  the  imer. 
iigamentom  patellte*      The  cutaneous  surface  is  aponeurotic  ^^^"^_ 
above,  the  outer  border  being  thin  and  riband-like,  and  is  covered  iioni. 
by  tiie  sartorius,  but  below  this  it  is  in  contact  with  the  fascia 
lata  and  forms  the  prominence  of  the  front  of  the  thigh;  the 
deep  or  posterior  is  aponmirotic  below,  the  teiidinous  fibres 
oommenomg  nearly  opposite  to  where  the  aoterior  cease,  and  is 
in  relation  with  the  hip-joint,  the  vastus  externus^  external  cir- 
cumflex artery^  and  branches  of  tlie  anterior  crural  nerve,  and 
with  <the  cruf seus  muscle.     The  upper  part  is  placed  between 
the  iliacus'  and  tensor  vaginffi^  and  the  outer  head  is  concealed 
bj  the  gluteal  muscles.     Cut  across  the  rectus  near  its  lower 
attachmttnty  and  turn  it  upwards  to  see  the  muscles  beneath ; 
becareftd  at  the  same  time  of  the  branches  of  the  circumflex 
artery  and  anterior  crural  nerve. 

'  Ihe^vasius  ^xttervtu^nuisqle^  or  outer  poctiokn  of  the  quadriceps>  vastut 
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and  the  remaining  vastus  internus  and  crurseoi  cloaelj  snrroood 
the  femur,  occupying  the  whole  surface  of  the  bone,  except  the 
linea  aspera  and  the  surfaces  included  by  the  lines  that  diverge 
from  it  above  and  below,  and  extending  in  front  as  high  as  the 
trochanters  and  the  inter-trochanteric  line.  This  muscle  s 
pointed  above,  and  aponeurotic  on  the  outer  surface,  and  its 
separation  from  the  rest  is  marked  by  a  cellular  interval  con- 
taining the  descending  branches  of  the  external  circiraaflex 
artery.  The  vastus  arises  fi-om  the  anterior  part  and  outer  sur- 
face of  the  base  of  the  great  trochanter,  its  origin  surrounding 
the  insertion  of  the  gluteus  medius ;  from  the  line  extending  to 
the  linea  aspera ;  from  the  outer  lip  of  the  linea  aspera  in  its 
whole  length ;  and  from  the  two  upper  thirds  of  the  Une  ^oaig 
to  the  outer  condyle;  many  fibres  are  also  connected  to  the 
external  intermuscular  septum^  and  slightly  to  the  outer  suiiace 
of  the  bone.  The  fibres  descend  more  or  less  obliquely  invards, 
t^e  superior  being  most  vertical,  to  end  in  a  tendinous  aponeu- 
rosis, which,  situated  on  the  inner  side  of  the  nnisde,  joins  m 
the  common  tendon  of  insertion  with  the  aponeurotic  expansions 
of  the  other  portions  of  the  quadriceps,  and  sends  off  superficial 
aponeurotic  fibres  to  join  with  the  fascia  lata  in  a  capsule  for 
the  knee-joint.  The  cutaneous  surface  is  covered  above  by  the 
rectus  and  tensor  vaginae-  muscles,  and  by  branches' of  the  ex- 
ternal circumflex  artery  and  anterior  crural  nerve ;  bat  below, 
it  is  subcutaneous  and  prominent.  The  muscle  lies  on  the 
fibmur.  The  outer  border  is  attached' uy  the  bone ;  and  the  inner 
overlays  the  crureeus,  separated  however  by  descending  brancbes 
of  the  circumflex  artery  and  crural  nerve. 

•  The  vasius  intemus\t>T  inner  p«)rtion  of  the  muscular  aaassy 
is  larger  below  than  above,  and  near  the  patella-  projects  more 
than  the  vastus  externus.  An  aponeurosis  occupies  the  outer 
surface  in  contact  with  the  other  vastus,  by  which  it  is-  partly 
concealed  near  the  patella.  The  separation  between  it  and  the 
Origin,  cruraeus  may  be  began  near  the  knee.    The  musde  onass  by  a 

{minted  portion  from  the  root  of  the  small  trochanter,  firom  tii« 
ine  leading  fVom  it  to  the  linea  aspera,  from  the  inner  ^  of 
the  linea  aspera,  froim  the  two  upper  thirds  of  the  line  teadiog 
to  thfe  inner  condyle,  and  the  tendon  of  the  adductor  rnagnus 
fixed  to  this  line,  and  from  thesin'face  of  the  bone  as  far  for* 
wards  as  to  a  line  with  the  inner  borderof  the  patelku  The 
fibres  are  directed  downwards  to- the  tendon,  which  imitea  with 
the  others,  and  sends  off  an  expansion  over  the  inner  half  #f  the 
knee-ioint  to  the  head  of  the  tibia.  The  upper  part  cff  the 
mtrscle  lies  deeply  in  the  triangular  hollow  in  the  upper  r^oo 
of  the  thigh,  and  beneath  the  circomfiex  arterys  whilst  the 

*  Tlie  vastus  Internus  and  crursus  are  here  described  as  separate  muscles 
because  it  is  customary  to  do  so ;  but  the  division  of  them  is  artificild,  and  it 
would  be  ttiore  natural  to  eonuder' them  oiie.'    •   -    •  .  .   .  i.    • 
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lower  is  superficial,  and  gives  the  prominence  of  the  lower  and 
inner  part  of  the  thigh,  but  in  the  intervening  part  it  is  covered 
in  6ome  measure  by  the  sartorius ;  it  rests  on  the  bone,  which 
has  a  space  on  the  inner  side,  to  which  few  fibres  are  attached. 
The  adductor  muscles  are  closely  united  to  its  origin,  but  only 
the  tendon  of  the  adductor  magnus  in  the  space  between  the 
Uaea  aspera  and  inner  condyle.  It  assists  in  forming  the  open- 
ing for  the  femoral  artery. 

The  crur<sus  is  the  central  deep  portion  of  the  muscle,  and  ^["'^^ 
CMXupies  the  front  of  the  femur;  it  is  fieshy  beneatli,  but    "'^^' 
aponeurotic  on  its  cutaneous  surface.    It  arUet  from  the  an«  origin. 
terior  surface  of  the  femur  as  high  as  the  inter-trochanteric  line, 
and  as  low  as  to.  within  two  inches  of  the  articular  surface,  ex* 
ternally  it  reaches  beneath  the  vastus  intemus  near  to   its 
origin,  and  internally,  to  a  line  with  the  inner  border  of  the 
patella ;  the  fieshy  fibres  descend,  and  terminate  in  an  aponei»*  loier- 
rosis  which  joins  the  common  tendon.     Some  of  the  lower  fibres  ^^^°* 
4o  not  join  the  tendon,  but  descend  behind  the  patella,  and  end 
in  scattered  tendinous  processes  on  the  synovial  membrane: 
this  portion  of  the  muscle,  called  subcrurteusj  consists  of  palei 
fibres^  and  is  sometimes  separated  from  the  rest  by  a  cellular 
Uiterval.     Tlie  musde  is  covered  by  the  rectus,  by  the  pra.Re]a. 
fonda  artery  and  circumfiex  branches ;  and  it  lies  on  the  femur,  ^^^°'* 
and  on  the  synovial  membrane  of  the  knee-joint,  which  pro- 
jects upwards  beneath  it. 

The  exptmnoH  prolonged  from  the  aponeurotic  portions  o^^^J!)^ 
the  vasti,  which  serves  as  a  capsule  for  the  articulation,  is  seen  the 
by  making  a  central  incision  over  the  patella  and  its  ligament,  ^^^* 
when  it  may  be  raised  as  a  thin  covering,  and  may  be  reflected 
to  the  sides.    It  is  strongest  on  the  inner  side,  where  the  ftwcia 
ia  weak,  and  thinnest  on  the  outer,  where  the  increased  strength 
#f  the  fascia  supplies  the  deficiency ;  united  witli  the  fascia  lata, 
U  forms  a  covering  for  the  joint,  which  passes  over  the  patella 
and  its  ligament,  and  is  fixed  internally  to  the  head  of  the  tibia, 
omternally  to  that  of  the  fibula,  and  joins  laterally  the  tendons 
of  the  sartorius  and  biceps.     When  this  expansion  is  thrown 
down  a  deeper  set  of  fibres,  which  give  additional  support  to 
the  articulation,  will  be  seen ;  they  form  on  the  inner  side  a 
strong  band  almost  transverse,  but  looser  than  that  on  the  outer 
side,  which  passes  from  the  internal  lateral  ligament  to  the 

Citella;  and  on  the  outer  side  is  another  band  from  the  fascia 
ta  to  the  patella. 

The  tendon  of  the  quadriaps  extensor,  formed  by  the  union  TcndoD 
of.  the  di&rent  aponeuroses  connected  witli  the  muscular  por-  Quadri- 
tions,  extends  in  front  of  the  articulation  between  the. tibia  and*^^^^ 
femur,  serving  materially  to  keep  the  bones  in  contact,  and  has 
developed  in  it  a  sesamoid  bone,  or  the  patella ;  it  is  wide  above 
the  patella,  extending  higher  on  the  outer  than  on  the  inner 
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side,  but  is  narrow  below  this  bone,  and  is  attached  to  the  pro- 
minence of  tlie  tuberosity  of  the  tibia,  a  synovial  membrane 
being  situated  between  it  and  the  bone  close  above  its  insertion. 
It  is  subcutaneous,  and  is  separated  from  the  synovial  membrane 
of  the  articulation  by  much  fat ;  but  as  this  tendon  is  described 
as  a  ligament  of  the  articulation,  with  the  name  of  Hgaraentum 
patelluQ,  it  will  be  particularly  examined  with  the  ligaments  of 
the  extremity.     From  its  upper  part  the  different  aponeurotic 
processes  may  be  traced  to  the  respective  muscles. 
Inter.         Xhe  intermuscular  septa  are  processes  of  ^cia  lata  which 
larscpta.  pass  inwards  between  the  muscles  to  the  linea  aspera.     The 
Exter-    externaly  seen  if  the  fascia  lata  be  followed  back,  is  the  strongest ; 
""'*       it  reaches  from  the  insertion  of  the  gluteus  maximus  to  the 
outer  condyle,  and  is  fixed  to  the  linea  aspera,  external  to  the 
insertion  oii  the  vastus  externus,  and  to  the  line  leading  to  the 
outer  condyle ;  by  its  anterior  surface  it  gives  origin  to  t)ie 
vastus  externus,  and  by  the  posterior,  to  the  short  head  of  the 
biceps ;  it  is  perforated  above  by  branches  of  the  circumflex 
artery,  and  near  the  condyle  of  the  femur,  by  the  superior  ex* 
ternal  articular  artery  in  its  course  to  the  front  of  the  articiila- 
internai.  |ioD.     Xhe  internal  extends  from  the  small  trochanter  to  the 
inner  condyle  between  the  vastus  in  tern  us  and  adductor  magnus^ 
but  is  so   thin  tliat  it  is   commonly  removed  without  being 
noticed :  the  tendon  of  the  adductor  magnus  supplies  its  place 
along  the  line  from  the  linea  aspera  to  the  inner  condyle,  giving 
an  attachment  to  the  vastus,  and  is  perforated  by  the  internal 
articular  vessels.     By  means  of  these  septa,  the  extensor  musclet 
of  the  leg,  now  described,  are  separated  from  the  other  sets* 
Dinec-       Clean  away  the  cellular  membrane  from  the  branches  of  the 
tion.      external  circumflex  artery  which  supplies  these  muscles,  as  well 
as  from  the  branches  of  the  anterior  crural  nerve;  the  siiiali 
veins  with  die  arteries  are  unimportant,  since  they  have  tlie 
same  anatomy,  and  may  be  removed.  The  outer  set  of  muscles, 
above  described,  are  supplied  with  branches  of  the  anterior 
crural  nerve,  except  the  tensor  vaginas  femoris  which  receives 
its  nerve  from  the  superior  gluteal. 
External      The  gxtemol  cireuniflex  artery,  a  branch  of  the  profunda,  is 
flex""*"  given  oif  from  the  outer  side  of  this  artery,  whilst  it  is  extemsl 
Actcrj.  xo  the  femoral  and  on  the  psoas  muscle.    It  passes  transversely 
outwards  through  the  divisions  of  the  anterior  crural  nerve- to 
the  vastus  externus  muscle,  lying  beneath  the  sartorius  and 
rectus,  and  on  the  psoas  and  iliacus,  and  divides  into  its  tenni* 
nating  branches,  vi2.  ascending,  descending,  and  trananerse. 
The  descending  set,  the  largest  and  most  numerous,  mn  down* 
wards  and  outwards  between  the  vastus  externus  and  croneus^ 
aind  distribute  branches  to  each  muscle,  some  of  tiiem  being 
traceable  to  near  the  knee.     The  asoending  branches,  about 
three  in  number  and  smaller  than  the  descending^  pass  benestk 
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the  tensor  vaginae  femoris  to  the  anterior  inferior  spinous  pro« 
cess  of  the  ilium,  and  anastomose  with  the  gluteal ;  and  the 
transverse,  one  or  two  arteries  of  small  size,  perforate  the  vastus 
externus,  and  insertion  of  the  gluteus  maximus,  and  are  seeft 
on  the  back  of  the  thigh,  anastomosing  with  the  perforating 
arteries  from  the  profunda.  As  the  profunda  lies  beneath 
the  sartorius,  rectus,  and  tensor  vaginse,  it  supplies  them 
with  branches.  The  origin  of  this  branch  may  be  from  the 
femoral,  instead  of  the  profunda,  either  by  a  single  trunk  or  by 
separate  branches. 

The  anterior  crural  nerve,  the  largest  branch  of  the  lumbar  Ante* 
plexus,  supplies*  the  muscles  already  examined,  except   the^!^^^ 
tensor  vaginse,  and  leaves  the  abdomen  beneath  Poupart*s  liga-  Nerve. 
ment,  lying  in  the  interval  between  the  psoas  and  iliacus,  and 
half  an  inch  distant  from  the  femoral  artery.     In  the  thigh  it  is 
contained  in  the  triangular  space  with  the  femoral  artery,  and, 
having  perforated  the  iliac  fascia  opposite  the  bending  back- 
wards of  the  psoas  and  iliacus  to  their  insertion,  becomes  super* 
ficial,  and  spreads  out  into  its  branches  of  distribution.     Near  Branch. 
Poupart*s  ligament  it  gives  off  a  superficial  portion,  which  divides  ^' 
into  cutaneous  branches,  and  those  to  the  femoral  artery  and 
pectineus. 

The  branch  to  tAie  femoral  artery  *  arises  from  the  small  super*  From 
ficial  portion  of  the  nerve,  and  is  directed  inwards  to  the  femo*  *^^' 
ral  vessels,  around  which  its  filaments  entwine,  and  one  or  two  portion* 
occasionally  perforate  the  fascia  lata.    This  nerve  may  arise  ^^^^ 
from  the  lumbar  plexus,  or  from  one  of  the  other  cutaneous  Artery, 
branches  which  may  come  off  from  the  anterior  crural  near  its 
commencement;  in  either  case  it  descends  with  the  anterior 
crural  to  near  Poupart's  ligament,  and  then  turns  outwards  to  the 
TesselSk 

The  branches  to  the  peotineua  muscle  are  two  or  three  slender  To  the 
filaments  that  pass  inwards  behind  the  femoral  vesseb,  and  sup-J^^* 
ply  the  pectineus,  and  occasionally  the  psoas  muscle. 

The  anterior  middle  cutaneous  nerve  of  the  thigh  either  passes  Ante- 
through  the  fascia  lata  near  Poupart's  ligament,  or  perforates  I^^J^ie 
the  sartorius  muscle;  its  cutaneous  filaments  of  distribution  may  cutane- 
be  folk>wed  to  the  knee  as  before  seen.  °"^ 

The  anterior  internal  cutaneous,  arising  in  common  with  the  Anterior 
preceding  from  the  superficial  part  of  the  anterior  crural,  enters  cutlne! 
the  sheath  of  the  sartorius,  perforates  the  muscle,  or  only  the  ^ub. 
fascia,  in  the  lower  thit*d  of  the  thigh,  and  ends  in  the  integu* 
xaeatA  of  the  inner  side  of  the  thigh  and  knee. 
•    The  accessory  cutaneous  nerw  ^qf  the  interned  saphenus  (Cni*  Accea- 
veilhter)  ajrises  in  common  with  the '  internal  cutaneous  nerve  [he^  ^' 
from  the  superficial  portion  of  the  crural,  though  sometimes  ^|>*- 

I  xaamii>utne  *f  iitnru»«rteriit:  crumb  pfopiius." 
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from  the  saphenus,  descends  beneath  the  sarloriiia   and  the 
fibrous  expansion,  crosses  the  femoral  artery  about  the  middle 
of  the  thigh,  and,  a  little  above  the  opening  in  the  adductor 
xnagnus,  passes  from  beneath  the  sartorius,  and  joins  with  the 
cutaneous  nerve  of  the  obturator  in  a  kind  of  plexus»  from 
which  branches  pass  backwards  through  the  fascia  to  the  iotegu- 
ment,  and  one  long  filament  descends  beneath  the  sartorius, 
and  along  tlie  border  of  the  tendon  of  the  adductor  magnus»  to 
join  with  the  internal  saphenus  nerve  after  thia  has  escaped 
firom  beneath  the  aponeurosis  covering  it  and  the  femoral  arterj. 
When  the  accessory  nerve  is  large  it  sends  downwards  some 
brandies,  which  join  with  the  internal  cutaneousy  saphenus,  or 
obturator,  and  are  distributed  to  the  integuments  on  the  inner 
side  of  the  knee.     This  nerve  is  occasionally  absent,  and  its 
place  is  supplied  by  a  branch  from  the  internal  saphenus,  which 
joins  in  the  plexus  with  the  obturator. 
toriusf'      The  sartorius  imuscle  is  supplied  from  the  superficial  portion 
of  the.  anterior  crural  nerve,  and  receives  its  branches  firona  the 
different  cutaneous  nerves  that  perforate  it,  or  run  in  the  sheath 
in  contact  with  iL 
^m        The  deep  portion  of  the  anterior  crural,  or  the  contiauatioa 
portion,  of  the  nerve,  divides  into  numerous  muscular  branches,— ose 
To  Rec.  of  these  to  the  rectus  femoris  muscle  passes  forwards  and  out- 
wards to  reach  its  mider  surface,  and  divides  into  branches  as  it 
is  about  to  perforate  its  substance. 
To  vas.      The  nerve  io  the  vastus  extemus  is*  directed  downwards  with  the 
^^~  descendmg  set  of  arteries  from  the  external  circumflex,  and 
divides  near  the  muscle  into  two  or  more  branches  which  enter 
into  the  muscular  substance,  but  one  of  these,  a  long  slender 
Articu*  articular  filament,  continues  to  the  tendon  of  insertion,  where 
^'       it  becomes  cutaneous,  then  descends  over  the  outer  part  of  the 
articulation^  sending  some  filaments  to  the  front  of  Uie  patella, 
and  others  enter  the  articulation. 
To  cni.      The  nerve  to  the  crurodus  enters  the  upper  part  of  the  musde, 
^^^     and  ends  in  it. 

To  Vas.  The  nerve  to  the  vastus  intemus  is  sometimes  i^alled  short 
^^";  saphenus  firom  accompanying  the  long  saphenus,  to  whidi  it  is 
inferior  in  size  and  length.  It  oflen  arises  in  common  with  the 
k)ng  saphenus,  approaches  the  femoral  artery  where  it  is  covered 
by  the  sartorius,  descends  externally  to  it,  but  covered  by  the 
aponeurosis  which  conceals  the  vessels,  as  fiu*  as  to  the  middle 
of  the  thigh,  and  divides  into  a  branch  to  supply  the  substance 
Afttcu.  of  the  vastus,  and  (me  for  the  articulation*  The  orHcuiar  branch 
descends  on  the  surface  of  the  muscle,  and  divides,  about  the 
lower  third  of  the  thigh,  into  two  filaments ;  one  entecs  the  vas^ 
ttts,  and  may  be  followed  in  it  to  the  articulation ;  .the  otlier  ii 
applied  to  the  internal  intermuscular  septum,  runs  along  it  with 
the  anastomotic  artery  to  the  articulation,  perforates  the  inner 
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part  of  the  fibrous  capsule,  and  is  distributed  to  the  articulation 
by  a  transverse  branch  that  runs  outwards  with  an  artery  be- 
hind the  anterior  ligament.  Whilst  this  branch  is  in  contact 
with  the  intermuscular  septum  it  is  sometimes  Joined  by  the 
obturator  nerve. 

The  ttOemalor  long  sc^hewus  nerff€j  the  largest  branch  of  the  internal 
anterior  crural,  approaches  the  femoral  artery  whilst  it  is  covered  JUSl*®* 
by  the  sartorius,  and  lies  nearer  to  it  than  the  branch  to  the 
vastus  internus  muscle.  The  nerve  descends  through  the  mid- 
dle third  of  the  thigh  with  the  artery,  but  covered  by  the  apo- 
neurosis, and,  at  the  aperture  for  the  femoral  vessels  in  the  ten- 
don of  the  adductor  magnus,  it  passes  from  beneath  this  fibrous 
expansion,  is  joined  by  a  branch  from  the  plexus  of  the  obturator 
and  accessory  of  the  saphenuS)  then  crosses  the  tendon  of  the 
adductor  magnus  so  as  to  be  placed  behind  it^  and  divides  be. 
neath  the  sartorius  into  a  superior  and  an  inferior  branch :  the 
superior  or  anterior  perforates  the  muscle  and  the  fiiscia,  turns 
forwards  round  the  inner  side  of  the  articulation  above  the  ten- 
don of  the  sartorius,  is  joined  by  a  branch  from  the  internal 
cutaneous,  and  sometimes  fi-om  the  accessory  of  the  saphenus, 
and  terminates  in  numerous  cutaneous  branches,  as  before  seen; 
the  inferior  branch,  the  contimiation  of  the  nerve,  is  accom- 
panied by  the  cutaneous jportion  of  the  anastomotic  artery,  passes 
downwards  to  the  lower  border  of  the  sartorius  muscle,  perfb- 
rates  the  fascia  between  it  and  the  gracilis,  and,  become  cutaneous^ 
Is  joined  by  filaments  from  the  obturator  nerve,  and  sometimes 
from  the  accessory  of  the  saphenus,  and  then  continues  with  the 
aaphena  vein  along  the  inner  side  of  the  leg  to  the  foot*  In  some  To  the 
instances,  this  nerve  gives  off,  about  the  middle  of  the  thigh,  a  tor!"'** 
small  branch  that  passes  inwards  over  the  artery,  escapes  from 
beneath  the  inner  border  of  the  sartorius,  and  joins  with  the  ob- 
turator nerve  in  the  plexus  before  seen  ;  this  is  absent  in  those 
subjects  in  which  the  accessory  of  the  saphenus  exists* 

The  branch  of  nerve  to  the  tensor  vaginie  femoris  mnscle  is  superior 
derived  from  the  superior  gluteal,  which  arises  from  the  fifth  Nem^ 
lumbar  nerve  ad  this  descends  to  the  lumber  plexus.  It  appears 
beneath  the  anterior  border  of  the  ffluteus  medius  musde,  comes 
into  contact  with  the  tensor  vagmae,  and  is  distributed  to  itsi 
tinder  surface ;  the  filaments  descend  to  near  the  insertion  of 
the  muscle. 

Continue  the  dissection  with  the  examination  of  the  muscles  diimc. 
on  the  inner  side  of  the  thigh  ;  these  consist  of  the  gracilis,  th0^^°°' 
most  internal  and  thinnest,  of  the  pectineus  external  to  it  and 
near  the  pelvis,  and  of  the  three  adductors,  named,  fmm  their 
length  or  size,  longus,  brevis,  and  magnus.  The  arteries  supply- 
ing the  muscles  are  branches  of  the  profunda ;  and  the  nerves 
are  from  the  obturator.  The  small  veins  may  be  removed  from 
the  branohes  of  the  artery  whidi  are  now  exposed.  • 
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Gracilis      The  ffrocUis  mtude,  the  most  internal  of  the  mittclei  of  the 
Muicie.  jjjjjgj.  pg^p^  Qf  i^j^  thigh,  is  thin  and  riband-like,  and  is  attached 
above  to  the  pubes,  but  below  to  the  upper  part  of  the  tibia. 
Its  surfaces  look  inwards  and  outwards,  and  its  borders  conse- 
quently forwards  and  backwards;    the  upper  part  is  flat  and 
Origia   muscular,  but  the  lower  is  tendinous.     The  origin,  from  two  to 
three  inches  deep,  and  internal  to  the  adductors,  is  thin  and 
aponeurotic  from  the  anterior  surface  of  the  body  of  the  pubes, 
from  the  descending  ramus  of  the  same  bone,  and  from  the 
ascending  ramus  of  the  ischium*    The  fibres  run  downwards, 
and  end  in  a  tendon,  which  receives  muscular  fibres,  in  front,  to 
near  the  condyle  of  the  femur,  but  behind,  only  to  a  little  below 
the  middle  of  the  thigh,  is  then  continued  forwards  over  the 
inscr.    Bide  of  the  articulation  and  internal  lateral  ligiUnent,  and  is  ta* 
<^°"*      seried  as  a  fiat  band  into  the  crest  of  the  tibia  below  the  sar- 
torius,  but  above  the  tendon  of  the  semi-tendinosus  muscle ;  a 
fibrous  expansion  leaves  the  lower  border  of  the  tendon  to  jom 
those  from  the  sartorius  and  semt-tendinosus,  and  to  end  in  the 
fascia  of  the  leg,  and  a  synovial  membrane  separates  it  from  the 
Reia-     internal  lateral  ligament.     The  inner  surface  is  subcutaneons, 
^^^     and  is  crossed  in  the  thigh  by  the  cutaneous  nerves  that  are 
directed  backwards  over  it,  but  below  the  knee  by  the  saphenos 
nerve  and  vein ;  the  outer  lies  against  the  adductor  magnus,  and 
below  the  tendon  of  this  muscle  it  forms,  by  its  position  between 
the  sartorius  and  semt-membranosus,  part  of  the  inner  boundary 
of  the  popliteal  space.    The  anterior  border  is  in  contact  with 
the  adductor  longus,  and  below  this  muscle  with  the  sartorios. 
With  which  it  continues  to  the  insertion ;  the  posterior,  with  the 
origin   of  the  adductor  magnus  from   the   tuberosity   of  the 
ischium,  then  with  the  semi-membranosus  muscle,  and  tendon  of 
the  semi-tendinosus. 
Pecti-  "      The  peetineus  muscle  ts  the  highest  and  most  anterior  of  die 
Mtucie.  niiiscles  which  act  as  adductors.     It  is  fleshy  above,  at  its  at- 
tachment to  the  pelvis,  bat  tendinous  below  at  the  femur;  the 
surfaces  look  at  first  forwards  and  backwards,  but  inwards  and 
Origin,   outwards  near  the  insertion.     It  arises  from  the  pectineal  line 
of  the  pubes  between  the  spine  and  pectineal  eminence ;  and 
from  the  triangular  surface  of  bone  in  front  of  it  and  Gimbemat's 
ligament:   the  fibres  run  downwards  and  outwards,  forming 
inser-    rather  a  thin  muscle,  and  end  in  a  tendon  which  is  inserted  into 
^*^'      the  line  leading  from  the  linea  aspera  of  the  femur  to  the  small 
trochanter,  and  as  high  up  as  to  the  insertion  of  the  psoas.  The 
R«i«.     anterior  surface  is  covered  by  the  pubic  part  of  the  fascia  lata, 
^^''^     and  by  the  deep  branch  of  the  external  pudic  arteries ;  and  the 
posterior  is  in  contact  with  the  adductor  brevis  and  obturator 
muscles,  with  the  obtm-ator  nerve  and  its  accessory,  and  with 
branches  of  the  internal  circumflex  artery,  which  will  be  seen 
when  the  muscle  is  detached.    The  outer  border  toudiea'the 
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iUo-feoaoral  articulation,  and  lies  by  the  side  of  the  psoas,  sepa- 
rated from  it  above  by  the  femoral  vein,  and  below  by  the  in- 
ternal circumflex  vessels ;  and  the  inner  or  lower^  longer  than 
the  other,  touches  the  adductor  longus  at  the  origin,  but  at  the 
insertion  an  interval  is  found  between  them,  in  whieh  is  seen  the 
adductor  brevis  muscle.  The  vastus  intemus  is  in  relation  with 
the  insertion. 

The  €Muctor  lon^/us  muscle  lies  on  the  same  level  as  theAdduc- 
pectineus^  and  is  superficial  to  the  other  adductors;  it  is  pointed ^,V^°' 
and  tendinous  at  the  pelvis,  but  wide  and  tendinous  at  the  in-  Miucie. 
sertioa  into  the  femur,  and  it  assists^  with  the  pectineus,  in 
forming  the  inner  boundary  of  the  triangular  space  of  the  upper 
part  of  the  thigh.    Its  origin  is  by  a  strong  roundish  tendon  ongin. 
from  the  spine  of  the  pubes,  and  from  the  front  of  the  body  of 
this  bone,  in  tlie  angle  formed  by  the  union  of  the  lines  of  the 
crest  and  the  symphysis.     The  fibres  pass  downwards  and  out. 
wards,  diverging  and  forming  a  flat  muscle,  and  end  in  a  tendon 
about  three  inches  wide,  which  is  inserted  into  the  middle  third  inser. 
of  the  linea  aspera,  and  sends  from  its  lower  border  an  apo-  ''°°* 
neurotic  expansion  to  join  with  the  tendon  of  the  adductor 
magnus,  and  assist  in  forming  the  inner  boundary  of  the  opening 
for  the  femoral  artery.     The  anterior  or  cutaneous  surface  is  Reu. 
covered  by  the  fascia  lata,  and  near  the  femur  is  crossed  by  the  ^^^'^ 
sartorius  and  femoral  vessels,  and  an  aponeurosis  extends  from 
the  tendon  to  the  vastus  internus ;  the  posterior  or  deep  lies  on 
the  adductor  brevis  and  magnus,  and  branches  of  the  obturator 
nerve  and  profunda  artery.    The  upper  border  corresponds  to 
the  pectineus,  but  is  separated,  near  the  femiu*,  by  a  cellular  in-* 
terval ;  the  lower  is  in  contact  with  the  gracilis  muscle,  and 
coming  from  beneath  it  is  the  long  cutaneous  branch  of  the 
obturator  nerve :  this  border  joins  the  adductor  magnus  near  the 
femur.    The  insertion  is  partly  united  with  the  vastus  internus 
muscle. 

Detach  with  care  the  pectineus  from  the  pubes,  and  seek  the  Diswc. 
anuUl  nerve  of  the  accessory  of  the  obturator  which  turns  be<«^^^"* 
neath  its  outer  border,  and  is  distributed  beneath  it.  If  this 
nerve  be  small,  and  do  not  supply  the  muscle,  a  branch  will  enter 
its  under  surface  from  the  obturator  nerve,  which  appears  above 
the  obturator  muscle.  The  internal  circumflex  artery  is  partly 
exposed  as  it  winds  backwards,  and  it  is  necessary  to  divide 
some  small  branches  to  the  pectineus. 

The  accessary  4^ the  obturator  nerve  (Schmidt),  traced,  in  tlie  Aecet- 
dissection  of  the  lumbar  plexus,  from  tlie  trunk  of  the  obturator  ^^y^ 
to  the  horizontal  ramus  of  the  pubes,  perforates  the  fascia  ^*A<^ob\u%. 
and,  lying  close  to  the  bone,  divides  a  little  below  the  level  of  tor.  , 
Foupart's  ligament  into  three  branches :  <me  passes  inwards  her. 
n€;^Ui  .the  pectineus  to  join  the  trunk  of  the  obturator  nerve 
appnii^  it  escapes  from  the  pelvis,  the  middle^  very  long,  is 
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distributed  to  the  under  surfoce  of  the  pectineui,  i^NMit  iU 

middle,  and  the  most  external  descends  to  the  branch  of  thi 

artery  to  the  inner  side  of  the  ilio-femoral  artictilaiionyaiid  enlen 

the  joint  with  it.*     Many  small  filaments  perforate  ako  the 

fibrous  capsule  of  the  articulatioD»  on  which  the  nenre  liea.  When 

the  nerve  is  small,  the  branch  to  the  pectinens  and  joint  am 

absent,  the  place  of  the  former  being  supplied  by  one  from  ths 

trunk  of  the  obturator,  and  of  the  latter,  by  aonoe  filaments «thtt 

enter  the  upper  part  of  the  capsule. 

Diuec-       Throw  down  the  adductor  longua  by  dividing  it  near  ths 

pubes,  taking  care  of  the  obturator  nerve  beneath  ;   obacnpo  the 

branch  supplied  to  the  muscle  from  it,  and  detach  the  doae  coa- 

nection  of  the  cutaneous  branch  of  the  nerve  from  the  undtt 

sur&ce.     Separate  its  tendon  from  that  of  the  adductor  mngnai 

near  the  femur,  so  as  to  expose  the  trunk  of  the  profunda  artery 

beneath  it.     The  adductor  brevis  is  now  exposed,  and  ia  to  be 

separated  from  the  adductor  magnus  behind  it,  a  nerve  and  aiteiT 

marking  the  line  of  separation.    The  parts  covered  by  the  wi 

due  tor  longus  muscle  are  also  seen. 

Addac- ;     The  adductor  Ifrevis  muscle,  situate  beneath  the  two  preoedinf^ 

lu  '^'  is  closely  united  behind  to  the  adductor  magnus ;  it  is  thick  and 

Muacie.  ||mgQ||]af  q(  (he  pelvis,  but  thinner  and  tendinous  at  the  iemitfi 

Origin.   Its  origin  is  from  the  anterior  surface  of  the  pubes  between  the 

symphysis  and  obturator  foramen,  beneath  the  adductor  longasi 

and  external  to  the  attachments  of  the  gracilis  and  adriaciof 

magnus.    The  fibres  of  the  musde  run  downwardly  divevgiqg, 

tioo"'    and  end  in  a  tendon  which  is  nuerted  behind  the  pectineus.  lata 

the  line  leading  firom  the  small  trochanter  to  the  linea*  aspetSi 

extending  as  high  as  the  tendon  of  insertion  of  this,  musde,:  and 

into  the  upper  part  of  the  linea  aspera,  as  low  as  to  the  iosectioo 

of  the  adductor  longus,  with  which  it  is  sometimes. united.     By 

^^    the  anterior  surfiu:e  it  is  in  contact  with  the  peotineus,  addootot 

°^*''    longus,  and  branches  of  the  obturator  nerve,  and»  near  the  in« 

sertion,  with  the  profunda  artery;  and  the.  posterior  lies  on.  the 

adductor  magnus,  posterior  division  of  the  obturator  nerve,  and 

a  branch  of  the  internal  drcumflex  artery.    The  tipper  border  is 

pkced  by  the  side  of  the  obturat^or  externus»  and  is  crossed  by 

the  internal  circumflex  artery^  the  lower».overlapped»  atfirst,  by 

the  adductor  longus,  is  side  by  side  with  it  at  the  insertion* 

Near  the  femur  the  tendon  usually  presents  two  apertures  fos 

the  perforating  arteries ;  and  at  its  attachment  to  the  Unea  as* 

pera,  the  pectineus  and  vastus  internus  are  in  ftoatf  and  the 

adductor  nuignus  behind  it. 

DiMc-    .  JBcmove  the  cellular  membrane  and  veins  from  the  branches 

*  Schmidt,  op,  cit.  §  xl.,  does  not  state  that  a  branch  enters  the  artieul*- 
il6ri  at  this  point;  but,  in  deiwribini^  the  branch  which  tfoh^spdndft  to  i^  b« 
mynj  ^  nfdim  ramus  verwm  torfnm  oaaa  pubis  preficisailiir»  et  ia  adi^  pmpe 
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«f  the  profunda  artery,  following  the  internal  circumflex  backi. 
wards  above  the  upper  border  of  the  adductor  brevis,  and  the 
perforating  branches  through  the  tendons  of  the  adductor  brevis 
and  magnus,  close  to  the  linea  aspera. 

The  profunda  artery,  for  the  supply  of  the  muscular  substance  pre. 
t>f  the  thigh,  and  the  channel  by  which  the  circulation  of  the  ^^J" 
limb  is  carried  on  when  the  mam  truuk  is  obliterated^  is  the  "«^th7 
Jargest  branch  of  the  femoral,  and  arises  from  its  outer  side  ^ "''°" 
about  one  inch  and  a  half  below  Poupart's  ligament,  whilst  the 
vessel  lies  in  the  hollow  of  the  upper  part  of  the  thigh,  and  is 
supported  by  the  psoas  muscle.     It  is  at  first  directed  outwards, 
external  to  tiie  artery,  and  is  comparatively  superficial,  being 
covered  by  the  integuments  and  fascia,  and  lying  on  the  psoas 
nmscle ;  the  branch  then  turns  downwards  and  inwards  to  the 
inner  side  of  the  femur,  crossing  beneath  the  femoral  artery,  but 
at  a  considerable  depth  below  it,  being  separated  from  it  by 
the  profunda  and  femoral  veins  and  much  cellular  membrane, 
and  placed  on  the  crurseus  and  vastus  internus  muscles ;  on  the 
inner  side  of  the  femur  the  profunda  again  changes  its  direction, 
and  descends  parallel  to  the  trunk  oi*  the  femoral,  but  much 
nearer  to  it,  the  tendon  only  of  the  adductor  longus  intervening 
between  the  two;  it  is  situated,  in  this  part  of  its  course,  on  the 
adductor  brevis  muscle,  then  between  the  adductor  longus  and 
adductor  magnus,  and  it  ends  in  a  branch  which  perforates  the 
adductor  magnus,  and  is  distributed  to  the  hamstring  muscles. 
The  branches  given  off  by  it  are,  the  external  circumflex,  on  the  nranch, 
outer  side  of  the  femur,  to  the  external  set  of  muscles,  internal  ••• 
circumflex,  on  the  inner  side  of  the  bone,  to  the  back  of  the 
thigh,  and  perforating  arteries  through  the  tendons  of  the  ad- 
ductors on  which  it  lies. 

The  external  circumflex  arises  from  the  outer  part  of  the  External 
profunda,  whilst  it  is  external  to  the  femoral  artery,  and  has  acx!*^* 
been  seen  to  divide  into  descending,  ascending,  and  transverse 
arteries  for  the  supply  of  the  muscles  of  the  outer  part  of  the 
thigh. 

The  internal  circumflex^  the  next  branch  of  the  profunda,  i  uernai 
arises  from  the  posterior  part  of  the  artery,  passes  backwards  on  ie^^ " 
the  inner  side  of  the  femur,  between  the  psoas  and  pectineus 
muscles,  and  above  the  upper  border  of  the  adductor  brevis^ 
following  the  course  of  the  tendon  of  the  obturator  externus 
muscle  below  the  head  of  the  fennir  to  the  back  of  the  thigh, 
where  it  divides  into  two  branches :  one  of  these  ascends  to  the 
pit  of  the  great  trochanter ;  the  other  is  distributed  to  the  ham- 
Atriogs,  as  will  be  afterwards  seen,  and  passes  between  the  bor- 
ders of  the  quadratus  femoris  and  adductor  magnus  muacles. 
Opposite  the  upper  border  of  the  adductor  brevis  muscle,  the 
iaiemal  circumflex  gives  off  an  ascending  and  a  descending 
branch  for   the  muscles  of  the  inner  side  of  tlie  thigh:  the 

u  u 


ircum- 
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ascendiDgi  the  snD£^3tyJi^.}:^e^e«tb  th^;pectiiftei»,^m»plyn^ilf 
^he  adiluctor,  loo^U3»  md.  gra^lliay  |tfid  «epd«  «oio^  braiidiei 
through  the  pMbjc  border  qf  atl^h|ifen|  of  the  qbtmator  .«xter* 
nus  muscle  to  anastomose  with  ^the  obturator  acteiy ;  a  coiiaidei> 
ablp  branch  ^so.  pa^es  outwardsi  eUhqr,£i^pro  this  iisceKuUog 
branch  or  from  the  trun)c  of  the.wrtiqryn  ^o.  simply  the  mticar 
latiop,,  which  U.ei^tep  by  the  notch  in  t\]e  iAaer,siae,i  the  kvge 
descending  branch  lies  beneath  the.  adductor  brevisy  which  wiil 
be  better  seen  when  tliU  muscle  13  iletficbed^  descends  between 
it  and  the  adductor  magnu^^  with  the  posterior  bcanch  of  the 
obturator  jierve*  and  is  distributed  to  these  musc)es«     The  in- 
ternal   circuroBex  ixequeotly  erisef^  firom  tb^  trunk  of  ths 
femoralf 
FMrfb-        The  remaining  branches  of  the  profunda  on.  the  ianer  side  of 
SrteSei.^hC;  ^<^inur  are  named  perforating  arteries^  from.  t)>e  manner  in 
which  they  pass  through  the  tendons  o£  the  addoctoc^;  they 
are  usually  three  in  number,  and  are  near  .thelinea  aspeia*  The 
^^^    Jirsl  perforatitig  artery^  given  off  at  the  lower  border  of  Uie  tendon 
of  Uie  pectineusi  passes  backwards  close  to  the  linea.  aspersi 
through  the  tendons  of  the  adductor  brevis  and  adductor  magnug, 
supplying  these  musclest^  and  ends  at  the  back  of  the  thigh  by 
bemg  distributed  to  the  hamstring  musclesy  and  inosculating 
with  the  circumflex  branches  of  the  external  circumflex  artery, 
Seoon4.  The  second  perforating  brandi,  is  directed  backwards  through  an 
aperture  in  the  tendon  of  the  adductor  brevis  muscle  a  little 
above  its  lower  border,  then  through  the  tendon  of  the  adductor 
magnus  to  reach  the  back  of  the  thigh,  and  is  distributed  to  the 
hamstring  muscles,  anastomosing  with  the  sciatic  and  the  other 
perforating  arteries* .  This  branch  gives  off  the  small  nuU:itious 
artery  to  the  femur,  and  supplies  the  adductor  muscle&     The 
Xbird.    (iiird  perforadnff  aricry  passes  through  an  aperture-in  the  ad-> 
ductor  magnus>  either  close,  to  the  inferiojf  border  of  the  adducsfcor 
brevis^  or  lower  down,  and  has  the  same  distribution  as  the 
others  on  th^  back  of  the  thigh.  .These  branches  are  frequently 
Termi.   irregular  in  number  and  course-    The  terminsd  branch  of  the 
branch    profundi^  is  sometimes  namjed  a  perfprating  arte^  |.it  perforates 
^^^    the  tendon  of  the. adductor  magnus  below  the  atherg^  and  ends 
AiQda.*   ii^  the  hamstring  muscles,  joining  below  with  the  .branches  4hat 
th^ae  receive  .from  the  popliteal  arteryr  and  an  aswiing  to 
n^aintain  the  chain  of.  anastomosis  between  the  aoiaiic  and 
popliteal  arteries  on  the  back  of  the  thigh. 
veini.     ,  Th^.ti^;ibhat,ac9oinp9njr.lhebi«nclfes«of  theftofnoda^have 
the.8am^.n^uvies.,and  distribution;  they  unite  together. •td>lbmi 
the  trunk  of  the  profunda  vein,  which  is  superficial  to  the  artery 
of  the  same  natKie^'  separaies^  ft  frdfn  the  J^ttitmili  tthd'loltiii  the 

femoral  vein.    ••  ■    •   • .'*■''..'" 

rate?'        '^^  obturator  nerve  for  the.  supply  of  the  Jptemai  n;^^scIes 
>rve    of  the  thigh,  the  anterior  crural  being  distributed t. to. thaeji^ 
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tl^riia1/tia  a  branch  of  the  lumber  pll^xus,  and  leaves  the  pelvis  in  the 
bytlte  sub^pobic  aperture  hi  the  upper  part  of  the  thyroid '"'****• 
fbfattfeii';  in  the  thigh  it  lies  beneath  the  pectineus,  and  rests 
Dtv  the  upper  part  of  the  obturator  externus  muscle,  it  is  then 
joined'  by  the  filament  from  the  accessory  to  the  obturator^ 
and  divides  into  a  superficial  portion  which  passes  over  the 
addnctor  bretis,  and  ^  deep,  which  lies  beneath  it,  and  from 
th^se  the'  branches  to  the^  muscles  are  given  off.    Whilst  the  Branch. 
neiVfe'  is  passing  through  the  aperture  it  gives  two  or  moreowura! 
bt^nbh^  to  the  obturator  externus  muscle,  which  will  be  seent^r»n<i 
ti^h'tie  dfiiseetion  <rf  the  artery;  and  a  branch  to  the  articu- iiadS*" 
Ititloii'Wfih'the  ViesseU  on  the  hmer  side,  b\it  this  may  be  very 
small^  or  even  absent,  if  the  branch  to  the  articulation  from  the 
ace^oi^y  'h'  lat^e.  * 

^■'  Th^  stjpefficial  portion,  lying  in  front  of  the  adductor  brevis,  From 
^Ves  off  a  branch  to  die  under  surface  of  the  pectineus  when  ficfffii- 
Mi  muscle  is  not  supplied  by  the  accessorv ;  another  to  the  ^^'o"- 
aiddtti^tor  Idng^is,  which  is  divided  in  detaching  the  muscle ;  a  JjJ^*'*^"" 
third  "to  the  gracilis,  which  enters  its  outer  surface,  and  occa-  Adduc 
tiondfy  there  is  a  filament  from  this  division  to  the  adductor  tor 
b^etis  muscFe.    The  most  Remarkable  branch  from  it  is  the  long  ^^^^^ 
rt*ftrm*w«  w«Te,  which  continues  beneath  the  adductor  longuSc"a-" 
niiks^le  to  itd-infiifior  bordetjand  gives  off  one  or  more  branches  "^ous 
tbund^tMs  b<yrdeir  near  its  insertion  into  the  femur,  to  join  in^®*^*' 
the  plexus*'  fbrmed  i^n  the  middle  of  the  thigh  between  this 
iie^n^and'th^'a^^eessory  of  the  saphenus,  or  the  branch  from 
ih\B  internal ' saphenus  when  this  is  absent;  the  nerve  then 
dei^ends' through  fhethngh  along  the  inner  border  of  the  sar- 
feMlti^p^fb^t^  the  fascia  lata  opposite  the  knee  or  a  little 
iMliw  ft,  joins  >wi«h'  the  internal  cutaneous  as  well   as   the 
s^h^us^-^Wlfh^ihe  fbrmer  tiear  the  knee,  and  with  the  pos- 
fli^4«^>lk^ndhbf  the' lattet  after  it  appears  below  the  sartor ius — 
eh^  deSlfteMs'  ih'ihe  leg  to  its  lower  third,  and  ends  in  the 
Hkegtm€tit9.^^'  AS' thif^netve  lies  beneath  the  fascia  it  gives  off 
dii^eotifir1irtthc4i^  Ihr6u^-it,  and  the  largest  of  these  is  in  the 
up^k^'thhld  of  the^thi^.    <l%iSinerv«  sometimes  joins  with  the 
plfe^n^'at  €i¥e  t^et  bolder' of' ¥he' adductor  longus,  next  turns 
iM^ar^  «« iNe'fbmoral  ^Het^,  rinining  on  it  into  the  popliteal 
^ce^'ianid'{git«8  a  itamenltto'  tfhitf^'With'  tW  articular  branch 
(k^'the^Mt^d  t«^  tlve  vaitos  intetniis' thusde  frovn  thh  anterior 
crural.  '•-•  •'  '•'•  '''  ''■*'''•  *-"*'  '"  <•»■?>'   •  •''  •■  *■''• 

tb0<i^dductdr  bvtvit^  near*  its  origfn;  <lufni^' it  ft'i'^^ai'A;  'aif3%<*« 

Tfll  TMliP^WW  |f  rAWP!*d,Y?^l»ifMiiope«fQiy,iWi^ffrof  thftwpbcnai^  pil947l«  ■ 
In  some  stibjecta  die  obturator  appears  to  enter  altogether  infft'l^offi^^HW^t 
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removing  the  cellular  membrane  from  the  branches;  it  descends 
beneath  the  adductor  brevis,  or  betvireen  it  and  the  adductor 
magnus,  with  the  descending  branch  of  the  internal  circumflex 
artery,  and  divides  into  branches  to  supply  the  adductor  brevis 
Juctor'  ^^^  adductor  magnus  muscles*    One  branch  from  it,  which  ap* 
breru    pcars  Bs  if  it  were  distributed  to  the  substance  of  the  adductor 
£^us.  magnus,  is  an  articular  nerve  of  the  knee-joint*,  wbicii  descends 
Articu.  towards  the  linea  aspera,  perforates  the  insertion  of  the  musde 
^erre.    ^l^out  its  lower  third,  comes  into  contact  with  the  popliteal  arteiy 
which  it  surrounds,  and  gives  off  an  internal  braDch  that  enters 
the  articulation  of  the  knee  through  the  posterior  proper  liga- 
ment.    Sometimes  the  nerve  appears  ^ain  on  the  front  of  the 
adductor,  near  the  opening  in  it  for  the  femoral  artery,  then 
accompanies  the  vessel  into  the  popliteal  space,  and  is  distrir 
buted  as  before  described. 
Dincc.       Remove  now  the  cellular  membrane  and  fascia  from  the 
surface  of  the  adductor  magnua  musole,  and  the  descending 
muscular  branch  of  the  internal  circumflex  artery   is   seen* 
Clean,  in  like  manner,  the  surface  of  the  obturator  extenms 
muscle,  as  well  as  the  insertion  of  the  united  portion  of  the 
psoas  and  iliacus. 
Adduc       The  adductor  magnui  muBcle^  triangular  in  -  8ba|^  ia  the 
toi^mag.  i^rg^g^  aT)d  thickest  of  tlie  adductors,  and  irotn  its  extensive 
Muscle,  attachment  to  the  femur,  being  inserted  into  it  neady  from  one 
end  to  the  other,  serves  aa  a  partition  between  therousc^eaoii  the 
anterior  and  posterior  surfaces  of  the  diigb^-^the  other  adductors 
and  the  vastus  intemus  being  in  front  of  it^.  and  the  gluteus 
maximus,  short  head  of  the. biceps,  ind  vasftus  extemus  belMad 
it.    It  consists  of  two  portiaas  with  fibres  of  diiereal  iUi?ectioos : 
an  upper,  fixed  to  the  rami  of  the  pubca  attd>isGhiuBi,  which  is 
attached  to  the  linea  aspera  by  a  wide  mikscniar  plurt;  aod  a 
lower,  to  the  tuberosity  of  the  isehiumi  whidi  ends  in  a  sCrong 
roundish  tendon  inserted  into  tbei  inner  cond^  of  the  femur. 
Otigin.  xhe  musole  arises  from  the  tuberosity  of  the  ischium  by;  atrong 
fibres,  from  the  ascending  ramus  of  the  same .  bone»  4u»d  from 
the  descending  ramus  of  the  pubes>  this  ati&c^ment  havii^  the 
gracilis  internal,  and  the  other  adductors  and  obturator  ex- 
ternal to  it.    From  thift.  origin,  the  fibres  -radiate  to  meir  ia> 
sertion ;  thus  the  upper,  from  the  pubea^  pass  horiaontally  out> 
^'    wards  behind  the  small  trochanter  of  the  femur  to  be  imser^ 
into  the  line  leading  from  the  linea  aspera  to  the  great  trochanter) 
as  well  as  into  the  k>wer  part  of  the  Uaea  <yiadrato>  at^  .ib^K 

•  The  trunk  of  this  nerve  is  partly  desqribed  by  Schmidt  <op,  dt 
f-xxxix.))  who  nyt,:  **  Mtodiiis  ramus  inter  muiouhim  adduc^orem  brercai 
^  magnum  uwBriUv,  et  ad  flexuram  genu  usque  decurrit**  But  tbe  cxten- 
aioQof  the- nerve  into  the  popliteal  space,  and  its  distribution  to  the  poi>K* 
teal  vessels  and  knee-joint,  ivere  first  noticed    by  Dr.  Atexaiidtt  —       " 
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extend  as  high  as  the  insertion  of  the  quadratus  femoris  into 
this  line;  the  middle,  from  the  ramus  of  the  ischium^  pass 
downwards  with  different  degrees  of  obliquity,  and  are  inserted 
into  the  whole  length  of  the  linea  aspera,  and  slightly  into  the 
line  leading  from  it  to  the  inner  condyle,  tliese  last  lying  between 
the  femoral  artery  and  the  bone  at  the  opening  in  the  muscle; 
whilst  the  inferior,  from  the  tuberosity  of  the  ischium,  end  about 
the  lower  third  of  the  thigh  in  a  strong  thick  tendon,  which^ 
diminishing  in  size  as  it  descends,  forms  the  inner  boundary  of 
the  opening  for  the  femoral  artery,  and  is  inseried  by  an 
aponeurotic  expansion  into  the  line  leading  from  the  linea  aspera 
to  the  inner  condyle,  and  by  a  rounded  tendinous  process  into 
a  tubercle  on  the  posterior  part  of  the  inner  condyle,  close 
above  the  attachment  of  the  gastrocnemius,  and  above  and 
behind  the  internal  lateral  ligament.  The  anterior  surface  of  Rein. 
the  muscle  is  covered  by  the  adductor  brevis  and  adductor  ^'°''*' 
longus,  by  the  peotineus,  by  the  descending  branch  of  the  in- 
ternal circumflex  artery,  and  deep  branch  of  the  obturator  nervci 
and  by  the  profunda  vessels.  About  the  commencement  of  the 
lower  third  of  the  thigh  is  the  large  tendinous  aperture  for  the 
femoral  vessels,  and  near  the  bone,  other  smaller  ones  for  the 
perforating  arteries.  The  posterior  surface  is  in  relation  with  the 
hamstring  muscles,  and  with  the  great  sciatic  nerve.  The  upper 
border  overlaps  the  obturator  externus,  and,  as  will  be  seen  in 
the  dissection  of  the  back  of  the  thigh,  is  parallel  to  the  quadratus 
femorts  muscle,  only  the  internal  dreumflex  vessels  passing  be^ 
tween  the  two ;  and  the  lower  or  inner  is  in  contact  with  the 
gvftcilis  to  the  opening  for  the  femoral  vessels,  but  below  that  point 
to  the  insertion,  with  the  sartorius  muscle,  and  is  crossed  by  the 
great  saphenus  nerve,  and  superficial  branch  of  the  anastomotic 
artery.  The  attachment  to  the  linea  aspera  is  united  with  the 
tendons  of  the  other  muscles  inserted  into  it ;  and  the  aponeu?* 
rotic  portion,  connected  to  the  line  leading  to  the  inner  condyle^ 
gives  attachment  to  the  vastus  intemus,  serves  as  an  internal 
intermuscular  septum,  and  the  superior  internal  articular  vessels 
perforate  it  to  reach  the  fVont  of  the  joint. 

The  psoas  and  iliaeus  muacks^  separate  in  the  abdomen,  pass  Piou 
ftom  this  cavity  beneath  Poupart's  ligament,  and  are  inserted  "a^ in"* 
into  the  femur  as  one  muscle.  As  they  lie  beneath  the  ligament  ^j^.  ^ 
they  occupy  the 'interval  between  the  ilio-pectineal  eminence 
and  the  anterior  superior  spinous  process  of  the  ilium,  and  the 
psoas,  placed  to  tiie  inner  side,  presents  a  tendon  which  receives 
by  its  outer  and  anterior  part  the  fleshy  fibres  of  the  iliaeus; 
thus  united,  they  pass  downwards  and  inwards  behind  the 
femok'al  vessels,  aiid  are  insetted  by  a  tendon  into  the  posterior  inaer. 
part  of  the  small  trochanter,  also  by  some  fleshy  fibres  into  the  *^"°* 
anteri^  surface  of  the  bone  below  this  prominence.  This  united  Reu- 
portion  of  the  muscles  is  superficial  in  the  greatest  part,  of  its^^^"** 

u  u  3 
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extent  in  the  thigh ;  and  close  below  the  ligament  tiie  .-fkaonl 
artery  is  on  the  part  conrespeodibg  to  the  paaasy  and.  the 
anterior  crural  nerfe  in  the  line  betireea  the  tvo«    The  outer 
border  corresponds  to  the  sartorius^  and,  at  its  insertion^  to  the 
vastus  internus ;  and  the  inner,  to  the  pectineud*  the  interaal 
circumflex  vessels  passing  between  the  two.    Cut  tlirougti  the 
muscles ;  they  will  be  seen  to  cover  the  ai^terior  and  inner  parts 
of  the  ilio-femoral  articulation,  also  the  surftce  of  die  Hiunit 
separated^  however,  by  a  large  synovial  roeflobnue :  the  iltacus 
partly  conceals  tlie  attachment  of  the  rectus  to  the.snierioc 
inferior  spinous  process  of  the  ilium.     >  • 
obtu-        The  obturator  extemus  is  a  conically  shaped  j»i«cle,'tlie  ban 
ternu^s^'  ^^  ^^^  obturator  foramen,  and  the  apex  directed  backwards  to 
Muscle,  the  pit  at  the  root  of  the  great  trochanter ;  and  to  obtain  a  good 
view  of  it,  part  of  the  origin  of  the  adductor  magnus  should  be 
Origin,   cut  from  the  ramus  of  the  pubes.     It  arises  from  the  cutaneous 
or  femoral  surface  of  the  obturator  membrane,  except  the  por- 
tion near  the  acetabulum  and  the  aperture  in  ita  upper  part, 
from  the  surface  of  the  ischium  and  the  pubes  bounding  inter- 
nally the  thyroid  or  obturator  forameiH  and  tliis  attacbractiit  is 
external  to  the  adductor  muscles :  the  fibres  are  direcied  tdoirn^ 
wards  and  backwards  from  the  internal  or  ttride  portion 'i>f  tibe 
muscle,  surround  the  lower  part  of  :the  articulation  ^f  the  liip« 
Inter,    joiut^  aod  end  in  a  tendon  which  is- inserted  into  the  pit  at  this 
^^^      root  of  the  great  4rocbaaler«  ^  Themusde  is  coveredt  hy  .tb^ 
tioal'     pectmeus,  adductor  brevia,  and  upper  origin  oflihe.adducler 
nrngBua;  thee  obturator  nerve^also  lieaoa  it  (land  it  .conceals  the 
obturatos^ittendbiiaoef^tiirator'vesselsiandy  partly  ri^  obtiiratflf 
nerve  whiohtcoints  through  the 'SubapubtiQ.  apentore  «ilMir«*ils 
attaohment*   fThe  inAer*.  Mf  of /the  osseous  }oirciinfepenca  of 
the  foramen  gives  ^origin  to  <tfae  nMisolebl  hut  theroutin,  next»ihe 
acetabulums:!^  B0<lihre6*ltaefaed  toiit«n  >':     :.{-  -^.i    ^-'--^  ^ 
'  Detach  AhemuUsdle  frmki  ihcpekisjiandithet^biMiratQriarieiT't 
and  the.  faoranohe&iofi  the  4iervie;whiktfaviS4ipply  the  «iusoIo;>wilLbe 
expaaed^i't' i'  rr.t)  -ni  il:;//   >.»;i  ti    n  ."U!"  ')fl;  !o  t^-jf)  •.  :;• 
Obtu.        The  oUuraior  attter^l  ia  i  A,  btiaridi  xifi  \  the  i  inieffnal  iliac  liaotfie 
Anerj.   pehrisf  and  lleav,^  tUe  ofttitylbyrthe  aiibtpubicjapiertucei.iAftte 
upper:  par tiiof  theiehft^rwtdniot  ihj^M  foMraaen*ti}  Aa  kiie  pea^ 
log  thD6)igb'ithefap«r^mr(»  iH  ^videaitinttoiAifiUf^erior -Mfbian 
|»P«^^r  inferior  rbranoh;^tfaie(fap<7:iorco^  thaiapentnre  tehii}the 

vuion.  Q[j|uig|^r niQi^Q^^ii,^  np^^^^^^liii^rards  beaeafh  tbetnaitadi^ 
eodrdiog  )tl)ejjkiflMhr  ihalfidf^theimeeAraaio,  ahd<lehn^^^ 
theTdedcettdingjramus'bf  tthe!(J8cbiun(i  byia/fow  MoaUrbraaritCi 
wtfajohipcrforate^hefmrtclsi  ahdiave'dtslnbiiledKt&iTtfaeijgnieQia 
and  'Upper TattedbtoeetsitoftlAle  wAscies.liot'tbehpttbesaril^'idsA 
kipplieai  ftfaei '(A)tilratdr)i  mtede,  and' )B«)dS(rftiitv^(l^^ 
wardsioo:  the:iptthea.tb  fustotemeseAviidli  tfar^iflfetemalHCiiraomflex 
nitoior|  artery. >  ^heitifMaridimuonififff6tmeM\ak^^ 
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with' the 4teiidieft)of  the  aetin»,  desedn^  b&utithnthBi  muBiole 
to!  the  -  tuberosity  of  the  iachiunii  -  oinoomwribin^  the  lowefr*  >  or 
posterior  ihalf  of  the  tnenihf8De,>and  terminatesby  dWidiDg  into 
t«ro  in*ancbe9{  oae  perfb«iiteBi(2he'obtQriitoi*  mu8deaad>eiuio<id 
theiorigin  of  tbeoidductor  tnagnus)  tAne  other^Tery^maUyaMeads 
to  anastomose*  whh  the  upper  dhrbion  ef-the'  artery^  <ThiB>ilb 
vision  gives  alsoabraacb  to -the  hip^jomtywhtth  enters  it  beoeath 
the  transv^erse  ligament*      <  ' 

"  This  pHncipal'<  branches  from  the  obtOrator>  nerve  >tx>i!(]be  Branch. 
obmmtoroxternos:inasole  are  now  seoU'  tO' descend  with  * t ho  ^e^^^ 
lower  division  of  the  obturator  artery^  aBdfierforate.obliqatly 
the' fibres  of '^evaoflpbtanOk   • 

«       <•  I      , .  '  ,  J  ■ '  2  .  .    I  ■       /III       »     '     I  •  :  '  ■ .     •   •      •  ■  I '  • » ' «      ■     ^    1 0 
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The  <  digMotioni  of  •  the  front :  of  the'  thigh  beitir  eowpletod^  i>iM«c 
that «f  the  psoterior  peit  should'sfi^knry inate^  of 'thltt  of  the  ^  "^"^ 
ficHMitof  l^ology'imd  the'disaoctor(0honk[!e«ldeav<^uvld'OonipWte 
the  from  b^'  Idie  ttmo  appointed  'fbr  turning)  ov^r ^the  body i  -For 
tiiid  dissocftioh  of  this^part'the'stlbjoet  lied  en'  theface^  the  pelvis 
bohigttraised'  by>  block)s>tO(a  height  saflkientt*  make  th^'buttocks 
tofliso^'luid  fheilegsmay  hang  oKrev  the'^nd  of  thoitableu  >  MabQ 
an  liaicttsion  aldilgi  tlie  •  coittfe  of-the*  ^aoriiof^  'from  *  tl»e'  lower  sxs* 
frdmky  of  tils  d^  tip  df  tliecoeoyxiciwTytsJi>H)thisr<doi»iiww<>d8»aB^ 
outirarai  onithe^jhighginittie^lirectidntof  tite  great  Jtroohlmter^bvl 
belowiic^«aiidi'contkiue)itto>iri6c«iichoii  below  ^U  protntneriooiof 
bdao^  div.fdid^4)e3Dij  tibci  iAieganaents  along,  the  :crei5t  ofilhe<)liisak[| 
and  raise  the  skin  from^tbo  ^pahnfaai4eedibii«  l^itliefitioisitsntt 
Seekino«rv'thiai«utAntoU8mei»vQS''iiii  th«'i>;elUi)avinid*)bMBit<;{  in 
tbet  atiddle4ine  w^t  thaf ism^rbraRclias  tot^  ifie^snorah^i  evtesing 
the  crest  of  the  ilium,  in  a  line  with  the  outer  bordeb'of>«|h8 
en0ctor^splnsfe^riin^r4»raiithto  i(b[fi(did  h]mh8r«Mittrvo»i>viil'fn>hK  of 
iMso^i  a «utaiifOUB(bi^nhh'.  (v^nvfihe  i  tast  'd^sal;/and  toometiriiBf 
froaai  one  of  thei-nervel  ioC^ithe  liimbirii|M«i»i9  siodi'inqarj^iie 
antdiior  tormifuftiontdfiitli^breit  in  tAnipospertatthvkK^^  At 
aiito^tiat  eutKnoousiil)  8baie)OtffiDieoa8^t}taadiitds;lh>miitlitosnitdl '  ;y 
edts^taetorh  \\piW9wi  Uieshnriiii4)Oitlov/(^^ajinnii9de/ineav'tUe 
line>«^r4ndiloA>iin.tha(idDiii/riBiidJotheHfs)^eTfbintte>theu^ 
totaoj- icISboald  ealyuthd  dis0cb^»fbritiieumas(deiibe>'ddired; 
lilioe'Blcittfiitndiiilte^iilnteits  fronbdt  idittlfeisairie  tinvei^  usin^itfce 
lmifdiia^tHe<fdtnittfohaof)<liw  fttahteiofrdiiDrtiiio/afteratqfito  llhe 
tpm:\uidxatffyAi&fht^ndkig^btiif^ 
at^ilotQei&faMix^ tehiW  mer/c«eoti«f ^e^ ilitia^teitW rieht^ bmw 

u  u  4 
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Nerves   ncTves  appcai*  in  the  middle  line  of  the  body*  and  are  aocom- 
slcnTi    P^^^^^  %  small  cutaneous  arteries:  they  are  described  with 

the  cutaneous  nerves  in  the  dissection  of  the  back. 

Of  the        The  cutaneotts  branches  of  the  posterior  divisions  of  the  ^Kffi&ar 

Liunbar  spinal  ncTves  cross  the  crest  of  the  ilium  close  to  the  bone»  and 

^'"^'    near  to    the  attachment  of  the  erector  spims  muscle  to  this 

part.     They  are  distributed  to  the  integuments  over  tlie  gluteus 

maximus,  or  to  the  upper  and  inner  part  of  the  buttock ;  some 

of  them  may  be  followed  down  nearly  to  the  troclianter  mi^or. 

or  the        The  cutaneous  brafich  of  the  anterior  divisioa  of  the  last  dorsal 

^riai,  nerve,  distributed  in  the  wall  of  the  abdomen,  descends  owa 

the  crest  of  the  ilium,  in  front  of  those  from  the  lumbar  nerves, 

or  about  the  middle  of  this  border  of  the  bone,  and  divides  into 

many  branches  which  radiate  and  supply  the  integuments  over 

the  gluteus  medius  and  gluteus  raaximus,  or  the  middle  and 

and  nio.  upper  part  of  the  space  now  exposed.    Occasionally,  the  ilio- 

*"^"^"^'' inguinal  nerve  of  the  lumbar  plexus  sends  another  cutaneous 

branch  over  the  crest,  and  it  is  situated  about  midway  between 

that  from  the  last  dorsal,  and  those  from  the  lumbar  nerves. 

Of  the        The  posterior  euianeous  branch  of  the  external  cutaneotis  of 

cuunci  the  thigh  has  been  seen  to  leave  the  trunk  of  the.nerre  at  the 

<>«••       fuaterior  superior  spinous  process  of  the  ilium;  it  passes  baok* 

wards  over  the  tensor  vaginea  femoiis  to  the  integunaeiits  over 

ti^e  gluteus  medius  muscle,  or  tathe  anteriocouid  upper  part  of 

this  region. 

ofuie        The  eutameoua  brunches  of  the*  smaU  seMc  nerve,  two  ot 

scuuc.  three  in  number,  come  .from  beneath,  the  lower  lM»der  of  the 

gluteus  maximusi  perfiwate  the  &8cia,'and  are  direeted  upwards 

and  outwards,  supplying  the  integuments  iWer  <the<  longer rpail 

of  the  muscle,  and  a  filament  is  seatiextecnaUyitawands  the 

great  trochanter.    At  tlie  lower  border  of  the  miiselejareako 

seen  other  cutaneous  bpanchesfcom.tlie'saiiie'iketve; one  to  the 

perioaeal  space^  the  inferior  pudendal  (SoemmeriBg)>4Hid  sane 

to  the  integuments  of j tlie  inner,  and  •sometimeS'the-outev  aide 

of  the  thigh:  tlie  continuation  of  the. •  nerve  dcscBiids  bencHUh 

the  fascia*   The  remaining  iuervses  ^f  the  small  soiatie,  that 'per« 

forate  the  substance,  of  the  gluteus^  arejninute,  and  ere  found 

with  more  difficulty  than  the  others.: 

Dissec       Take  away  the  subcutaneous  cellular,  meaibrane  froai  tha 

uoD.      surface  of  Ahe  gluteus  maximus*  and  also  the  -tliin  faseia^  lata 

that  covers  it;  bntan  front  of  the  musde  the &Bcia Bbauld  re* 

joaain.     To  do  thi^  more  readily^  separate  the  lunb  firoca  the 

other,  rotate  it  inwaodsi  and  begin,  jis  before  directed,  estber  at 

the  upper  or  lower  border^  according  to.  the  side.     The^epa- 

ia(tioa  of  die  integuments  and  fusoia-irDm  the  ooarsefasciciihof 

the  gluteus  is  very  difficult,  and  will  refuire  someeltettlion.aad 

cure  to  accamplifth  ito  be  .careful  of  the  nerves  of  the  ana& 

sciatic  at  the  lowerborder  of  the  nuisd&i  .    t  ^uu . 
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The /ascia  lata  continued  upwards  from  the  thigh  is  attached  Fascia 
to  the  crest  of  the  ilium,  and  is  greatly  thicker  over  the  gluteus^^^* 
medius  than  maximus  muscle ;  it  is  much  strengthened  below 
by  the  insertion  of  a  considerable  part  of  the  gluteus  maximus 
into  the  aponeurotic  fibres,  and  at  the  upper  border  of  this 
muscle  it  divides  into  two  layers,  to  incase  it ;  the  one  above  is 
thin,  and  fixed  to  the  spines  of  the  sacrum. 

The  gluteus  maximus,  the  largest  muscle  of  the  buttock  and  Gluteus 
somewhat  square  in  shape*  reaches  from  the  side  of  the  sacrum ^^^^^^ 
to  the  upper  part  of  the  femur,  forming  the  prominence  of  this  Muscle. 
part,  and  assisting-  powerfully  to  keep  the  body  erect  on  the 
thigh.     These  is  a  great  similarity  between  the  gluteus  and  the 
deltoid  in  position,  use,  and  texture.    Its  borders  look  upwards 
and  downwards.    The  muscle  arises  from  the  outer  lip  of  theorigin. 
posterior  fifth  of  the  crest  of  the  ilium,  from  the  impression  on 
the  outer  surface  of  the  same  bone,  near  the  posterior  angle, 
from  the  sacro-iliac  ligaments,  from  the  ridge  of  tubercles  on 
the  Bibcvum,  external  to  the  foramina  and  correa^nding  to  the 
transverse  processes  of  the  vertebrae,  from  the  lat«ral  part  of  the 
oooTjuc,  and  from  the  great  sacro-sciatic  ligament  on  which  it 
lies,  ^-^  this  attachment  correspcmding  to  that  of  the  erector 
spisMfc.    From  this  origin  the  ^bres  pass  outwards  and  down* 
irards^  the  two  upper  thirds  of  them  being  inserud  by  aponeu<«  i.nser. 
rotic  fibces  into  the  fascia  lata  over  the  great  trochanter  of  tfae'^^ 
femur,  and  the  lower  third  into  a  rough  surface  on  the  femur  in 
the  ttae.  which  leads,  from  the  linea  aspera  to  this  process  of 
batter  being  situated  b^wecn  the  vastus  exteraus  and  adductor 
Baagmi^  musdes.     Thei.cutuieous  surfiice  of  the  onuscla  iaReia. 
cowered  only  by  the  integument,  fascia^  and  cutaneocis  nerves*  ^^^°"' 
•Efae  upper  border  is  shorty  thin,  and  connected  to  the  8tn>ng 
fiucia  covmng  the  gluteus  medius  muscle;  but  the  lowet 
border,  more  Miqae^  is  longer  mid  thicker^  assists  to  fonmtbe 
eiiler  .boHodarjr  of  the  pednaeal  apaoe^  and  crosses  the'  hamt 
atnogmusclesyrftadsoiatievesaek  andaerves.     - 
•  \ .  To  Mee. '  the  •  -parts  •  covered  by  rthe  gluteus^  divide  il'  jaeax'  its  Dusec- 
origin  by  a  itertioal  incimon  from:  the  upperito<tbe  lower  border^ '^^"* 
and  in  cutting  through  •  the.  ioiwer  part  take^oareof  the  greet 
sacro-sciatic  ligament  beneath ;  a  cellular  iotenral  between  it 
and  the  medius  will  point  out  the  depth  to  pass  in  separating 
the  two  muscles  V  or  it  will  be  more  prudent,  sometimes,  to  pass 
the  liandle  of  the  scalpel. between  them..    Take  away  the  upper 
portion  or  origin  of  the.muscle,  and  throw  down  the  lower  part 
to  its  insertioBy  by  dissecting  close  to  its-fibres^and  detach  from 
itiitbe  small  vessels,  and  nerves  that>  it  receives  by  its  runder 
lHABfaoe«    Remove  very  carefully  the  loose^  cellular- membvane 
ti4iicb  fills  the  iuterval  between  the  aacrumand  trochanter^  and 
thjfis  parts  to  be  looked  for  or  avoided  are  sees,  below,  in  tlie 
enumeration  of  the  parts  csovered.by  the  gluteus  j.  die  limb  is  to 
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be  *vvell  toDftfted  immnis  whilstdoing  idiisi  Clean*  tbetiibenMiqr 
of  the  ischiotn  and  upfperpart  of  the  hamstring  nwaeiesb'  *  - 
Paru  The  glateus  maxkmis  cov«r6,  by  tits  inner  atfackmeat^  the 
by^he^  posterior  part  of  the  os  ilii,  a  portion  of  the  sacnun  and  coccyx, 
Gluteus.  i^Q  great  saoro-Bciatic  lament,  the  tuberosity  of  thd  iscbiam 
fitim  which  it  is  often,  separated  -by  a  bnrsa^  akid  the  tipper 
attachment  of  the  haautring  ntiBcles;  biy<itSiOiit»v  psrt-iaf  the 
^BRiur  and  the  great  troehtotert  a  large  borsa  being  placed  be- 
tween! it  1  and  this  'process  of  bone.  The  intcrtening  •  portion  of 
the  gluteas  oonoeals  the  numerous  niuscleb,iYas8el4'and  narves 
seeo'iii'the' hottow  between  these.' pPomineaoesMaf'.baiie^  Via* 
beginning  <above^  part  of  theglqteus  aoedius^'thtfn  the  pjnrv- 
firmis;  and  between  them  .the  ghiteal  attevy,  *wiiioh' gives  a 
superficial  braaoh  to  theglitteds  aoaasinias,  and  the  superior 
gluteal  bierT«^  whiich-i^-dttttparj  ^'Bel6trithe(pyRi<MTmis^  are  the 
patts^ooniing  from  the  pdlvisl^ffoo^h  thelower^partaf  tbe«eiatii» 
notch,  viz.  the  sciatic  (iartidiy$  avlubbdesbendsi  b^ween- the 
trochanter laird  tubirosity  of  the  ischium;  ^thepbdie^'whicb  is 
'  intevnak:  to  !the  soiiaioanddiBapipears'bypaiBsingt^hpoQgti  the 
small  scilttid  iretdi  \  the  great'  sciatic  nerve^  =  the*  small  sciatic 
nenre  accompanying  'the<greaiter;  ^thepudfciierMey'the- branch 
to  the  obturator  internae  moseie  from  .the->saoi«l<plearaiB  of 
nerves,  iand  sometimei  tho'ialeriorihssmon-hiiiidal  nenre  Trout 
the  same  source:' the  three  last' iierves>  cross" th^  q)ifie'of4te 
ischiuNi,  and  aesoifvpany  ilhe  pudic  urtery^  thtoagh'th^  «tawli 
sciatic  ,notdi.  Still  icr«r6r''dovirn"is  theiphile  diinm^'tafldbnosf 
the  obtorlrtor  intertius  nlasoki  #itW  a^  fleshy  ^fiisdetdiist^teive: and 
bebwt  h^ior  the/gemelli  oMsales^  ihe'tipper-istnetmnfhsqiaeftA^ 
absent;  these*  4id  on  ifheartioalMionof  tbeihtp^>and^ia»-eixan 
"  'Bervei<to  'the  quadratiis  niasde  ia>hentatfo^emii<i  NextMk^w* 
the'jqdadr^t»»ibmoii^fS»' nioscleifdUB><ead(in>of '-theit^tQititOTJex^' 
temue  beiifg>8een'ibetiitreeniirt8''np|ievi:boider  ai^lKheiittifi^fiar 
getoedhiat  ahd  >beloar<>the<  quadtatns  ds'JtHeiiattscchiiiettt-  a^'tfae 
npy^r  pait  oflihe^tddaetor  'ntagvue^ttherfcanir,  Jthb  teriniaBi 
brttidh  ibf^th^  lialtfvnaVJc^cdmaeaatanrtery  e^oapin§pte 
eeatigqocicrboiidersioffhe  two'musded.  <£x,ternal  tbtheadda^fiy 
the'glU«eu8'Cnucfr0|!e;rtef^h^iva8tii»i0X)«ei»nasi>ii^  *iiiM^  'jtit  :^ 
'J '  iieaioVe  the  falmai^lataofromJ  the.'^rciit  of{tthe>ghiieiiri*iedlttB 

m^\?/     '  Vhe<^M^rtM(:i9NM%«ni8(ia^tfiaBg^  oAvamxA 

Muscle,  on  ith0i>dm«rt(sirrfiibe'0f>ihe'tetriiitooniinatain/)the^hiiie'iiehig 
iiuwched>>«0'this  b0ne^iaad)itkei(ape«»tei<lh^ig4Mi^<troeUtoiefV 
orisin-  The  o»^fof  *tha<^mifeolie^irhi^hjadll4»iiibe«tesn^^ 

ckbched^)(is?^om  thfe  eutei4wrfaba«fnUiejbs41irmlndifi>M« 
oivieenr  tke<sUperiop«eini0muUTf^f|ie^  ^b  ore8C^of(]ihb%oM!ipaiMi 
the>p0Tt)ioiPMi^ichitheighf««titoimio(tinoi  ii^iattatiited^i'i|ndialkl» 

from  the  strong  fascia. <hhcri0OTer^iltotn«sdl^^(tbe(ibreayUiM* 
'doata^hoH  thesaief  t^eJaaaaiibiid,)iimaidoWnw«Mb(emlvei^^ 

.iii'j  /  oiiili  luavjUii  ot\i  oJni  znaqo  ibidw  .ni^v 
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to- a  tendon  lA  tbecdntra  of  the  nxascle  attd  extei»dcdi«]diig'thcj 
posterior  border,  whkh  id  inserted  into*' an  impressioD'On  theinier. 
outer  sorfaoeof  tfoe  great  trodianter,  and  is  prokmged  doirn*'^^°' 
wards  and  forwards  to  nntte  with  the  tendon  of  insertion  of  the 
gluteus  minimus;  a  synopvial  borsa  separates  it  from  the  great 
trochanter.     This  musole  is  oov^sed  in  its  upper  part  only  by  Reia. 
the  £i6cia]ata»  butbebw^by  the  gluteus  maxiaitts.    The  aa«'^^* 
teriot  border*  directed  downwards  and  backwards,  joins^  above, 
by  «ontinutly  of  fifaee  with  the  tensor  vagioo  femorls,  and  below; 
it  .OTcrlays  theeutec  head  of  the  rectus ;  the  posterior  is  parallel 
tfi'the;pyrifefnii8«but8epa|'atedliy  the  gluteal  arteryi>and  eonoe* 
timas  the  gluteus  misnimus  phijects  beyond  it*    Detsoh  the? 
origin  frotn  the  bone  WfidioiitI  injoring'the  »glttteal  artery  and 
superior'  giliitelil'tnervei  beneath  it,  anN^.the  muscle  is  seen  to 
€oy^r^ lUie^  gluteusminimusy  ttAd  braocbes-of  the  gluteal  arterjr 
and  sapeviev  gluteal  netVe  betweea  the  two,  ae  well  as  ^e 
autfaee  of  the  bone  to.  which,  it  is.nUachedi 

.  The  gilui&ai  arkrpf  sufficiendy  exposed  by  removing  tbeoiuteia 
eeliular  meiiibrane4n»m'  it,  'is  the  4argeAt  of  the  parietal  branches  ^'^^* 
oC.the  intenial  iUacy  distributed  on  the  iHtter.side  of  the  pelvis*' 
It  .is  a  short  Mxk  trunk)  which  esot^ea  from  the  pelvis  abone 
the  f^jNriformis.muscle)  and ckise against  tthe  osseous  margin  of 
ihe  upper*  part  of  the  .soiBtic  notch,  and  divides  into*  a  super** 
fielal -and.i^  deepbranch*    T\m.supei;ficiai  branch  comes-  foivisuper. 
Waxds  between-  the  glvteus  medios  and  pyriformis^  and  dinrideabraDcb, 
SMo  bnanches  >w^ioh  enter  the  ^nder  surface^  of.  i the  gluteua 
iBAKimtiswanaBteinQaiog'init  with  bfaaches.of  the  scialip^titrhilsis 
OttheesiUira (inwards r to  ithe  toacrUmiand  coooyx|. and. perforate 
lhef^eat(sacre^«fciatic  ligament  to  reach  theintegumBtit8>  .  Thft 
dis^i6miic4/ the:  ilatgdr.' division  o£'the.artetfy»  lies  deeply  he«iDeepi 
tween>  :the  igkitsus  mediiis  andlminimos^)  and  .gi«e»  off  H.  branch 
akttig  thotivpfkcr  attaobmenitMof  ihe^ gluteus iminioittSi  otheni 
aotoss.  its' -ocDlne^t  and 'two  ^en<,tbrei^>  snliiler*  tones  .bepeath  the 
iansdevt  The  fint)iof.ithfBeiiafiteviea'«xib^irftds  .cifeng  the  up^D 
viirgiftiof]  tJieniasolfi^  acnnnpartiiwi  bjf ;  the  tapper  •branch  of'litie' 
supenihrighiteali  herre^'  ib  .ihfe)«nteiiior  sdperioF.spiBkHi^prpocea 
of  the  ilium,  and -^anastomosot  with,  ithe  B$eeBding>bBaaBbes*df 
theieKiernaiLdhrciMkifleK  sst^yiithfeaecond^set cross  thectfoittre 
of  the  gluteus,  with  the  lower  division  of  the  superior  glttteal 
*«inPse^feo  ffeachiih&^nleriorijbfevimrt 

tfftd  tfrontidf  the.  greatuteoohanter^iHiere  jthdyu inosculate >  filsi»  '  t- 
vithilhe(>aBQsiidipg<hraacheajof)ifhef)0»tennal  citleumfleK;!  jand 
tile tithivd v£eSijthej ffmalkbt taBd{de^p^i><torbe(is^fin vwhen  tht^ 
gbitekisi>nfchiimils;^is  jitomoved^iperfomte  the  laubStanc^^0f )idi6 
iiiiisqkM('itid[(lry1ng)r.0tt>  this  jeapsuteuseHdnbrnnoltesMtoil^  whilsti 
^erfe(ipa^S)  fiifwisnchi  toritbeirantesiaifJofhri^irii^pinouft^ipnBifettli 
ttsdliwU'ithoecipf  the>eKteirtnl-fiiroumflfilx.rii  )xi;t  ^(hj-ii^  'mIi  iui.i\ 
^iv[f«7brancb«i//QC/Msia8i.yfi^ithM  j»ifc(kl)  theu^teal^^^O' 

vein,  which  opens  into  the  internal  iliac  vein. 
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Superior      The  Superior  gluteal  nerve,  from  the  iutnbo-sacral  or  com* 
Kerv^  niunicating  nerve  between  the  lumbar  and  sacral  plexus^  leaves 
the  pelvis  with  the  gluteal  artery  through  the  upper  part  of  the 
sciatic  notch,  and  above  the  pyriformia  muscle.     The  nerve  does 
not  then  become  superficial  to  supply  the  gluteus  maximus,  but, 
being  deeply  placed  between  the  gluteus  medius  and  minimoii 
divides  into  branches;    the  upper  accoaipanies   the  supeiioc 
branch  of  the  gluteal  artery  between  the  two  muscles,  to  which 
it  is  distributed;  the  lower ^ Bet,  consisting  of  two,  cross  the 
centre  of  the  gluteus  minimus  with  the  inferior  branch  of  the 
artery,  and  at  the  anterior  border,  one  perforates  the  united 
fibres  of  the  glutei  muscles,  enters  the  sheath  of  the  tensor 
vagina?  femoris,  and  supplies  the  under  suriaoe  of  this  mnsdti 
in  whicli  it  may  be  followed  to  its  lower  part ;  whilst  the  other 
is  distributed  to  the  glutei  between  which  it  lies. 
Giateui      Tlie  gluteus  minimus,  a  small  conically  shaped  muscle,  is 
^^'^^"1"  placed  beneath  the  gluteus  medius,  and  is  exposed  by  the  re- 
Origin.  moval  of  the  cellular  membrane.    It  arises  fma  the  surface  of 
tlie  dorsum  of  the  ilium  included  between  the  superior  and  in- 
ferior curved  lines ;  the  fibres  converge,  below,  to  a  tendon, 
inscr.    which,  placed  on  the  cutaneous  surface,  is  inserted  into  the  fore 
part  of  the  upper  border  of  the  great  trochanter,  and  joinS)  by 
being  prolonged  downwards  and  forwards,  the  anterior  border  of 
uoQiI     ^^  tendon  of  the  gluteus  medius.    The  cutaneous  surfiu^e  is 
covered  by  the  other  glutei.    The  anterior  border,  dirccttd 
backwards,  is  united  to  the  gluteus  medius,  and  thb  posterior 
touches  the  pyriformis  muscle,  and  the  gluteal  vetselsand  nerre 
Throw  down  the  muscle  from  its  upper  attachmenty  and  it  will 
be  found  to  cover  the  capsule  of  the  hip-joint,  the  portion  of 
the  ilium  between  the  origin  of  the  muscle  and  the  attaduaent 
of  the  capsule,  the  external  tendon  of  the  rectos,  together  widi 
the  deep  branches  of  arteries, 
ouur        The  outer  tendinous  head  ef  the  rei^us  femorisi  now  eiqiosed,  is 
Recttu.'  fixed  to  thegroove  in  the  osinnominatum,  close  to  the  upperand 
outer  half  of  the  margin  of  the  acetabulam,  and  as  far  forwards 
as  to  the  anterior  inferior  spinous  process,  where  it  is  unattached, 
and  joins  the  other  firom  that  process;  the  lower  border  of  the 
tendon  is  united  to  the  fibrous  capsule  of  the  articulation. 
^at^i        '^^^  ^^^^  branches  of  the  gluteal  artery  are  now  seen  to 
Eriinch.  anastomose  with  the  external  circumflex,  and  to  send  bcanchcs 
^'        to  die  bone  and  to  the  articulation  of  the  hip. 
f*rmi«        Thep^farmis  muscle,  so-  called  from  its  shape,  is  contained 
Mmta.  >n  part  within  the  pelvis,  and  a  portion  is  external  to  this  cavity* 
The  pelvic  part^ .  large  and  muscular,  anses  by  three  or  ^ 
processes  from  the  firont  of  the  sacrum,  and  is  dissected  with 
the  pelvis;  the  portion  external  to  the  cavity  is  « -thick vounfeb 
muscle,  whose  fibres  soon  end  in  a  long  tendon,  whieh  la  directed 
Ir^'    outwards  to  be  imerted  into  the  posterior  part^thr  upper  bor- 
der of  the  great  trochanter,  behind  the  tendon  of  the  glutens 
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minimus,  with  which  it  is  frequently  united.  As  the  muscle  Rei*. 
passes  through  the  sciatic  notch  it  divides  the  space  into  two  *^^^' 
parts,  tlie  gluteal  vessels  and  nerve  passing  through  the  upper, 
and  the  sciatic  and  pudic  vessels  and  nerves  through  the  lower. 
It  is  covered  by  the  gluteus  maximus.  The  upper  border  is 
parallel  to  the  gluteus  medius,  only  the  gluteal  vessels  and 
nerve  interposing ;  and  the  lower  to  the  gemellus  inferior^  but 
separated  by  the  sciatic  and  pudic  vessels  and  nerves :  cut 
across  the  muscle,  and  raise  it  to  see  that  it  lies  on  the  vessels 
and  nerves  escaping  beneath  it,  and  on  the  bone  and  capsule  of 
the  hip-joint ;  it  is  connected  by  fibres  to  the  great  sacro-sciatic 
ligament^  and  upper  boundary  of  the  sciatic  notch^  and  its  nerve 
perforates  the  under  surface  of  the  muscle. 

The  sciaHe  artery^  arising  from  the  internal  iliac,  is  another  sdatic 
of  the  branches  to  the  wall  of  the  pelvis,  and  is  the  next  largest  ^^^^' 
to  the  gluteal.    It  escapes  from  the  pelvis  below  the  pyriformis 
muscle  with  the  nerves  of  the  same  name,  and  descending,  in« 
ternal  to  the  great  sciatic  ncrve^  in  the  interval  between  the 
tuberosity  of  the  ischium  and  great  trochanter,  passes  over  the 
gemelli  and  obturator  muscles,  and  reaches  the  quadratus  fe^ 
moris,  opposite  which  it  finaUy  divides  into  branches :  some  of  Branch 
these  pass  inwards,  ramifying  on,  the  tuberosity  of  the  ischium ;  one  ^ 
outwards,  beneath  the  nerve,  to  join  the  branch  of  the  internal 
circunsfleXf  which  ascends  to  t^e  pit  at  the  root  of  the  great 
trochanter ;  wl»ilst  another  artery,  in  direction  the  continuation 
of  the  tniidcy  descends  to  anastomose  with  that  branch  of  the  in- 
ternal ciccumflex,  which,  appearing  between  the  quadratus  and 
adductor  magnus,  is  distributed  to  the  hamstring  musdes.     The 
artery  gives- off  other  named  branches  in  its  course :  the  first  of 
these  is  the  cocey^al  branchj  of  oonaiderable  size,  which  leaves  coccy- 
it  soon  after  it  has  quitted  the  pelvis,  turns  backwards  to  reach  g^^d,. 
the  cutaneous  surface  of  the  sacrum,  and  coccyx  by  peRforating 
the  great  sacro-^oiatic  ligament  and  attackmait  of  the  gluteus 
maidmus^  and  ramifies  in  this  muscle  and  on  the  sacrum,  ana* 
stomosing  with  the  gluteal.    The  branch  to  the  sciatic  nerve,  a  to  the 
viery  email  and  slender  artery,  enters  the  i^eath  of  the  great  ^^^^^ 
adatic  nerve,  and  continues  with  it  in  its  course  through  the 
thigh ;  its  point  of  origin  is  irregular,  but  generally  between  the 
tuberosity  of  the- ischium  and  the  great  trochanter.    Tlie  branch  To  the 
io*iheqaKuiraius  muscle  passes  with  the  branch  of  the  nerve  be*  ^^|^' 
neath  the  gemelli  and  obturator,  dose  to  the  articulation,  to  Muscle. 
which  it  sends  also  many  small  branches.    The  sciatic  gives, 
alsov  -many  muacular  branches  to  the  gluteus  maximus  andMuMUi. 
external  rotator. mrascles, as  well  as  to  the  articulation  of  the**'' 

hip«^ 

,AtTl»smaU  idaHo  nrntvCf  one  of,  the  terminal  branches  of  the  sman 
aacitalt (plexus  distributed  to.the  thigh,  connnences  in  the  plexus  ^^e. 
by dneor tw4l^portionSy •which maif  unite  together lin  one nerve> 


6B6^  MflMet  lOK  >  off'  >Tmj  vmam 

or  r^tnaCn' se^MMte.'  it-teavestliie'jpielii^U  flMrknigh'tii«-hmisr^pBiit 
o€  the  great  ^Utic  notch,  below  the  {lyrMormiB  mftsde/m^ith  ifae 
greiit«ciatic  nerVe,*  to  the  inner ^ide of  irhioh  it  to  placedy-foHowf 
the  eourse  of  the  sciatic  aitay  betireettthe  trochanter  aiut 
tuberosity^  lying  oik  the  externai  rotators^  and  gives  ^Jimiaeatar 
branches  to  tile  gluteua  itiirximtis>  and  cotaffeeou^at  iti  lower 
border^  to  the  integuments  of  the  batlode/tliigfa',  land  fierinssunu 
The  trunk  oi  the  nerve^mttcb  dimitiiBhed  in  eize^  eicapea^be* 
neath  the  loirer  border  of- the  glvteua  mHxima^^  and'  deaoenda 
along  the  thigh»  beneath'  the  ^seia,  te  ^e  upper  pare  of  the 
leg»  where  it  beoomea  cufUmeooa>  and  will  be  tafbevvrarda  fid. 
lo^A'ed* '"       ''    '       "'  "■  •   -"  ''"'^  .  '  "1    '.    .     .  -•. 

Muicu.    '  The  musoiAar  branefaea  ef  the  nerve  ere  ^distpttifited  to  the 
branch,  gluteus  maximns;  and  ar^  named  ti|/eriar  ^tiAMi/^'Shese  enter 
^*        the  under  sorfhce  of  the  nmsokv  some^reaohing  ternear  the^  opper 
^oiS^.  part,  but4he  greater  number,  and  the  lai^se,  enter k  near  tlie 
cuune*  ^^^^^  b6rder*    The  chief  of  the  cutaneous  branches  is.the  ian^ 
oui.       itrftriar  pudifuUd  {Sbemmernig),  wliichy  Aeqnemlj  a  sepamte 
plid^'^  branch  from  the  saoral  plcatus^  rana  downwarda  beneath  tbe 
daf.  "^'  ghiteuB,  then  turns  iawaras  at  ks  lower  border,  Arming  an  arch 
below  the  tuberosity  of  the  ischium^  s  itisiio«reontia«edfbrvrards 
beneath  the  fascia  along  the  upper  and  inner  nart  -of  the  tfaigli, 
perforates  the  fhscta  about  an  inch  m-frontof  the-tiibetesity  of 
the  ischium  emd  near  the  matgin  of  the  ranuia  of  this  bone^  amd 
is -distributed  to  the  iot^uments  of  the  perinsenm'  and  scnotirai* 
la  its  course  it  gives  many  sraali^cuteneoos  braneheata  the  in- 
tegoments  of  the  inner  and  upper- part  ef- the  thigh,  or  theta 
laay  beaeparate  iilafnents  irom  tiie  sciatic.    The  remaining 
cutaneous  branohea  generally  come  fironn  the  tnsnk  wUst  it  is 
To  6iu.  covered  by  the  g^oteuey  descend  to  ita  lower  borderf-tms  iHiand 
^^^  i^  perforate  the  iescia^  and  are  directed  upwaiicls  and  outwarda 
To  the    to  the  tntegmnents'of  the  ghiteairegioil^  OeoaaionaflryanotiKr 
Thigh,    cutaneous  branch ;  qipears'  on  the  aoifaoe  of  the  haam  at  the  bor- 
der of  the  muscle,  and  descends  on  the  outer  part  of  the^tfai|^ 
l<^ about  its «[iiddie«  .<      ..x   ,     ,      v. 

Large  The  to*^  mUkHc  ftervef  in*  which  the  sacral  plesua  acekaa  ao 
i^^l  terminate,  learves  the  pelvis  with  the  amall  sdatic  below  th* 
pyrifontfia  ttiuade,  runs.  in.  the  same  direction  witlL4t)between 
the  tuberosity  of  the  ischium  and  great  trochanter,  andifinaUjr 
descends  through  the  thigh,  beneath  the  fisiscia,)  to^ear.tfae 
popliteal  spaoe^  where  it  diivides;  into  the  eatecnal<  and  intenal 
popliteal  nerves.  In  the  part  of  its  course  aa-  far  ea  :lhe  tghiteas 
maxinnts^  it  lies  deeply,  but  it  is  more  superficial  as  it  desceiMb 
in  the  thigh.  It  is  covmd>iiy  the  gluteus  maximum  by  theaiqpar- 
fieial  branches  of  the  small  soiatk  artery  aad\  seiatiealerve^  and 
opposite  the  insertion  of  the  glute«is  it  is  •oressedf.b^sihel  jlasi^ 
liead  of  the  bicapa  ndusole;-  and' the' nerve  iies  on  tbegennlii 
ai^  tendon  oEithfrebttttatoritttefniis^jOB-thequadsalOffifiNnf   " 


dnihsim^  tWfe^^on  sk»  addu^tM  ioaagMlR  *lnu8ck^  wbicb'  ir&lfition 
i«  niainUupfld'lQ:the  jMpliteiil  ppaccu*  It' is*  iiot.iinfxnvaion  to 
findlhtaiBerve, divided  iMotwo  large  trunks  at  ii»  exit  firon)  tbe: 
]teliia»  one  of  them^paaaing  fcfarowgh  the  aubstahce  of  the  pydr 
fbrana'  mttiole».  The  brandicA  6f  ihia^parC-of  the  nerve  supplyiBranch. 
two  of  tbe  amall  relator  muacleaiaod  die  articulation.. :  ^- 

The  oHkular  btj^akA^,  vecy  amall^  may  coine  either  froai  the  Aiticu. 
sciaticy  or  from*  the  sacral  plexus;  they  .mn  on  the  sucface  ^t^"' 
tile  oapsule^and  then  perforate  it  fc«- supply  the  artioulaiion^ 

The  nerve  to  the  quadreUuaHtid  inftfwr  ^fetnelius^  lewftB-  t^oCi^' 
under  sur&ee  of  4he  aciatio  soon.af)ter.it»4)(Mnmenoeiiientrde-^iusand' 
scends  parallel  to  the  trunks  either  on  its  inner  side  or  bedeath  ^^^^ 
i^  to/the  superior  geateUus^.^en  paasea  eloae  to  the  cepsulei  of 
Ae  hip^joiatji  beneath  the  gemeHt  and  obturatojr  tendon^  with 
the  branch  of  the  sciatio  artery^  and  dtvides  beneath  the  quadra** 
iusinto  branches  to  supply  thist  muaole,  tlte?  inferior  gemellust 
and  the  artieolatkaih    The  bvanch  gives  off  an  ariictdar^fitament  Articu. 
in  ka  upper  pert,  whidi  passes  outwards  and^perforates  the  cap-     '^' .' 
sole.     This  nerve,  may  arise  fnom  the  sacral  plexus. 

The  nerve  to  the  superior  gemdlusy  very  small  and  frequently  To  iup«- 
removedy  comes  from  the  sacral  plexus  iiritli  the  pudic  andteciiwk' 
obturator  nervesi  runs  parallel  with  them  as  far  as  to  the  spioe^' 
of  the  ischiiun,  and  tlien  turns  outwards  to  the  muscle. 

The  jmiie  artm^  also  a  branch  of  the  internal  tliaC)  and  now  Pudie 
seen  in  that  part  of  its  course  which  is  external  to  the  pelvis,  ^^^^* 
on  the  spine  of  the  ischtum»  leaves  tbe  pelvis  with  the  sciatic^' 
below  the  pyriformisy  turns  over  the  spine  of  the  iscfaium»  passes - 
through  the  small  sciatic  notch  with  the  pudic^  obturator;  and 
haemorrbotdal  nerves^  and  is  then  directed  forwards  in  the  peri* 
nlBsal 'Space,! supplying  the  perinsaum  and  external  parts  of  gener' 
ration*     Soon  af^er  it  has  left  the  pelvis  it  sends  baokwarda 
some  small  branches  to  the  sacrum,  which  anastomose  with  the  ■ 
other  branches  snppUed  to  this  part  by  tlie  gluteal  ffiid  sciatic, 
arteries. 

Thej9tMfec  neTve^  a  branch  of  the  sacral  plexus,  paasea  fnomfudie 
the  pelvis^  below  the  pyriformis,  with  the  artery  which  it  accotn* 
panics  tlveugh;  the  small  sciatic  -notch,  lying  internal  to  it«  or 
nearer  the:  sacriim^  and  is  dbtributed  likeit*    The  anatomy  of 
b«|lh  these  is  seen  in  the  perinteum. 

•The  nente  to  l^e  MuraUnr  Memus  mutcUy  a  sm^l  branch  ^!^^^ 
ftom  the  ]oweT4<part  of  (te  sacral  plexus,  passes  with  the  pudic  tor.""* 
nerve  through' theismdl  sciatic  notohy.  and  is  distributed  to  the 
pelvic  eorface  of  tbe  nrascle  with  a  suniII  artery  from  the  pudic : 
thi»'is>«eeh  ed  ^' inner  side:of  the' tuberosity  of  the  ischium.- 

<)The««9t^irR>r  hetmarrhoidal  awrve^  also  sometimes  a  bmnoh  inferior 
fV^safthesaotal'pleKus,  accompanies  the  pudk  thneugh  theismaU  rhoUbTi ' 
8eihtiraotcih,andv«fler lying! fob ai  shert-  distance Ugamst  the.^®'^^' 
ousepiwall'of'the'  ischio-recttdnfossa,  )>erfiimftc8'ihe<  fascia  thsd* 


658  ritSsfiCTioir  op  the  thigh. 

binds  it  down,  atid  supplies  the  sphmcter  ani  «ind  ihtegumenu 
of  the  perinaeum.     This  nerve  is  frequently  only  a  branch  of 
the  pudic  in  the  peringDal  sjpace. 
vdM.        The  branches  of  the  veins  with  the  arteries  join  into  larger 
trunks  of  the  same  name  as  the  vessels,  and  unite  with  the 
internal  iliac  vein, 
DiMPc-      To  see  the  following  small  rotator  muscles,  it  will  be  necessarj 
^*°"-      to  hook  aside  the  sciatic  nerves,  and,  if  necessary,  the  vessels 
may  be  cut  away.     Separate  the  gemelU  from  the  tendon  of  th« 
obturator  internus  muscle,  and  keep  the  limb  rotated  inwards. 
Gemci-       The  gemellus  superior  muscle  lies  above  the  tendon  of  the 
J.V»j.'"P*"obturator  internus,  and  is  sometimes  wanting.     It  arises  from 
Muscle.  \\iQ  spine  of  the  ischium,  above  the  groove  for  the  tendon  of  the 
Origin,  obturator :  the  fleshy  fibres  extend  along  the  upper  border  of 
inscr.    the  obturator  tendon,  which  the  muscle  ^ins,  ana  are  insertei 
"""•     with  it  into  the  root  of  the  great  trochanter, 
Gemci-       The  gemellus  inferior^  larger  than  the  preceding,  and  much 
r?or."^*"  increased  in  size  when  the  superior  is  abent,  arises  from  the 
Origin,  upper  and  posterior  part  of  the  tuberosity  of  the  ischium,  abore 
the  insertion  of  the  great  sacro-sciatic  ligament.     The  fibres 
run  outwards,  and  end  in  a  tendon,  whieh  joins  with  that  of  the 
inser.    obturator  internus,  and  is  inserted  with  it  into  the  root  of  the 
nvu-    great  trochanter.     This  muscle  is  wider  than  the  superior,  and 
tioui.    receives  the  tendon  of  the  obturator  in  a  kind  of  groove:  it  l'^> 
below  the  obturator,  and  above  the  quadratus,  but  at  its  laser* 
tion  the  tendon  of  tlie  obturator  externus  is  in  contact  with  it. 
obtura-      The  obturoior  intermis  muscle,  like  the  pyramidalis,  arises  m 
tenlSi   the  pelvis,  turns-  over  the  hollowed  margin  of  bone  corresponding 
Mu«cie.  jQ  ^^g  small  sciatic  notch,  and  is  then  reflected  oiutwards  orer 
the  posterior  part  of  the  articulation  of  the  hip,  almost  parallel 
Inser-    to  the  part  in  the  pelvis,  and  is  iyiserted  with  the  gemclli  into 
the  root  of  the  great  trochanter  of  the  femur,  above  the  pit  f^ 
the  obturator  externus,  and  somewhat  farther  forwards  than  the 
Re»«-    tendon  of  the  pyramidalis.     The  part  of  the  muscle  external  to 
**^*'    the  pelvis  is  at  first  fleshy,  but  it  soon  ends  in  a  tendon,  and 
along  its  upper  border  is  placed  the  superior  gemellus,  whilst 
idong  the  lower  is  the  inferior  gemellus,  interposed  between  it 
atid  the  quadratus  and  obturator  externus.     The  obturator  and 
the  gemelii  are  covered  by  the  gluteus  maximus,  by  the  gr^^ 
and  small  sciatic  nerves,  and  the  sciatic  artery ;  and  passing 
through  the  small  sciatic  notch  with  it  are  the  pudic  artetj  aod 
nerve,  and  the  obturator  and  hasmorrhoidal  nerves.   Cut  througf^ 
the  tendon  near  the  insertion,  and  raise  the  muscle  ;  it  is  seeo 
to  lie  on  the  ischium,  capsule  of  the  joint,  and  the  gemelii,  an' 
where  the  tendon  rests  on  the  bone,  it  is  dh'ided  irtto  four  or 
five  tendinous  processes,  continued  intd  the  fleshy  paft  of  At 
muscle,  aud  these  arc  enveloped  by  the  syiiovial  roeinbhtne 
whIeh  is  placed  between  them  and  the  bone :  the'smrftd^bTthe 
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bone,  moreover,  presents  elevations  of  cartilagei  corresponding 
to  the  intervals  between  the  tendons. 

The  quadratus  femoris  muscle  is  of  a  square  shape,  and  is  Quadra- 
situated  between  the  inferior  gemellus  and  the  adductor  magnus.  mj£" 
It  arises  internally  from  a  ridge  on  the  outer  part  of  the  tuberosity  Mu«c1c. 
of  the  ischium,  close  to  the  origin  of  the  semi-membranous  muscle,  ^'''«*»- 
and  the  fibres  run  outwards  to  be  inserted  into  the  linea  quadrata,  l^' 
or  line  that  leads  from  the  great  trochanter  to  the  linea  aspera^ 
above  the  attachment  of  the  adductor  magnus  to  the  same  line. 
By  the  cutaneous  surface  it  is  covered  by  the  parts  between  theaeia. 
great  trochanter  and  tuberosity  of  the  ischium,  viz.  by  the  great  "**"•• 
and  small  sciatic  nerves,  by  the  sciatic  artery,  also  by  the  glu- 
teus maximus  and  semi-membranosus  muscles.   The  upper  bor- 
der is  parallel  to  tb3  inferior  gemellus;  and  the  lower,  to  the 
adductor  magnus,  the  terminating  branch  of  the  internal  cir- 
cumflex artery  being  between  the  two.     Divide  the  muscle  near 
the  insertion,  and  throw  it  inwards ;   it  lies  on  the  obturator 
externus  muscle,  the  ascending  branch  of  the  internal  circum- 
flex artery  to  the  pit  of  the  great  trochanter,  and  the  branch  of 
nerve  to  the  upper  and  inner  part  of  the  muscle,  which  will  be 
more  readily  followed  by  cutting  through  the  gemelli  muscles. 

The  internal  circumflex  artery  of  the  profunda,  before  traced  internal 
to  the  back  of  the  thign,  divides  into  two  branches :  one  ascends,  Sx  aJI 
beneath  the  quadratus,  with  the  tendon  of  the  obturator  exter-^^ry. 
nus,  to  the  pit  at  the  root  of  the  great  trochanter,  and  divides 
-into  branches  that  anastomose  with  the  gluteal,  external  circum- 
flex, and  sciatic,  and  supply  the  bone ;  the  other  continues  back- 
wards between  the  quadratus  and  adductor  magnus  muscles,  is 
distributed  to  the  hamstrings,  and  anastomoses  with  the  sciatic 
artery. 

The  obturator  externus  muscle^  before  seen  in  the  front  of  the  obtura* 
thigh  to  arise  from  the  obturator  membrane  and  to  pass  below  J°J,fJS;' 
the  hip-joint,  is  observed  in  this  dissection  to  ascend  obliquely  Miucie. 
outwarcb  over  the  articulation,  and  to  be  imerted  by  a  tendon  imer- 
into  the  pit  at  the  root  of  the  great  trochanter.     This  part  of ''°°- 
the  muscle  is  covered  by  the  quadratus  femoris,  and  surrounds  S^jj; 
the  lower  part  of  the  joint,  lying  in  the  hollow  between  the 
acetabulum  and  tuberosity  of  the  ischium.    Its  upper  border 
is  parallel,  near  its  insertion,  to  the  inferior  gemellus,  which 
separates  it  from  the  obturator  internus ;  and  the  lower  is  in 
refatton,  near  the  origin,  with  the  adductor  magnus. 

The  sacro-sciatic  ligaments  are  attached  to  the  sacrum  andsacro. 
ischium,  closing  the  pelvis  behind,  and  are  exposed  by  the^^iif 
removal  of  the  gluteus  maximus.  The  great  or  posterior  is «»«"*«. 
attached,  intcrnally»  to  the  posterior  inferior  iliac  spine,  to  the  ^^*- 
side  of  the  sacrum  and  its  lateral  row  of  tubercles,  and  to  the 
Blip  of  the  coccyx ;  fromxhis  attachment  the  ligament  extends 
ouiwfirds,  closing,  belowi  the  large  space  between  the  os  innomi- 
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natum,  sacrum,  and  coccyx,  to  be  inserted  into  the  inner  sur- 
face and  lower  part  of  the  great  tuberosity  of  the  ischium ; 
from  this  insertion  a  process  is  continued  upwards  along  the 
ramus  of  this  bone,  and  is  connected  to  the  obturator  fascia  by 
its  inner  thin  margin.  This  ligament  is  wide  at  its  sacral  at- 
tachment, contracted  in  the  centre^  and  expanded  again  at  its 
other  extremity.  The  cutaneous  surface  is  covered  by  the 
gluteus  maximus  to  which  it  gives  origin,  and  is  perforated  by 
the  coccygeal  branch  of  the  sciatic  artery ;  and  the  deep  is  In 
contact  with  the  small  or  anterior  sacro-sciatic  ligament.  Divide 
it  near  the  attachment  to  the  ischium  to  expose  the  other. 
The  sfiiall  or, anterior  ligament^  much  thinner  than  the  posterior 
and  wide  internally,  is  attached  to  the  side  of  the  sacrum  and 
coccyx,  but  not  so  extensively  as  the  other,  and  rather  external 
to  it^  and  is  moreover  uuited  to  the  great  ligament  which  is 
superficial  to  it :  the  fibres  are  directed  outwards,  and  converge 
to  the  spine  of  the  ischium,  into  which  they  are  inserted.  It  is 
covered  by  the  great  sacro- sciatic,  and  lies  on  the  coccygeus 
muscle.  The  space  at  the  back  of  the  pelvis,  included  between 
the  posterior  border  of  the  os  innominatum  on  the  outer  side, 
the  sacrum  and  coccyx  on  the  inner,  and  the  great  sacro-sciatic 
ligament  below,  is  divided  into  two  by  the  small  sacro-sciatic 
ligament :  the  upper,  the  large  sciatic  notch,  transmits  the  pyra- 
midalis  muscle,  —  tlie  gluteal  vessels  and  superior  gluteal  nerve 
being  above  it,  and  the  great  and  small  sciatic  nerves  and  ves- 
sels, the  pudic  vessels  and  nerve,  with  the  heemorrhoidal  and 
obturator  nerves,  below  it ;  and  the  lower,  the  small  sciatic 
notch,  allows  the  obturator  internus  muscle,  with  the  pudic 
vessels,  and  the  pudic,  obturator,  and  haemorrhoidal  nerves,  to 
pass  through  it. 

Divide  the  integuments  along  the  centre  of  the  thigh  *,  and 
extend  the  incision  to  about  four  inches  below  the  knee ;  at  its 
lower  extremity  make  a  transverse  cut  to  allow  the  skin  to  be 
reflected  to  each  side.  Seek  the  small  cutaneous  nerves,  which 
are  only  portions  of  nerves  before  seen,  as  stated  below. 

No  separate  cutaneous  nerves  supply  the  integument  of  the 
posterior  part  of  the  thigh,  but  filaments  to  it  are  derived  from 
the  nerves  on  the  front,  and  from  the  small  sciatic ;  thus  on  the 
inner  side  are  some  cutaneous  filaments  from  the  accessory  of 
the  saphenus,  and  near  the  knee,  some  from  the  cutaneous 
branch  of  the  obturator,  which  pass  backwards  over  the  inner 
part  of  the  popliteal  space ;  on  the  outer  side  the  external  cuta- 
neous of  the  front  of  the  thigh  sends  backwards  some  cutaneous 

*  Or  the  dissection  of  the  popliteal  space  may  be  proceeded  with  before 
this;  and  if  this  be  done,  divide  the  integuments  only  over  fhe  extent  of  this 
Hegioii  by  a  central  meision,  whieh  extends  upwards  for  ^ne  third  of  the  lemur* 
•i^  downwards  for  one  sixth  of  4hejleg }  at  each  extremity  iiia](e  a  tnuisverse 
one,  and  raise  the  flaps. 
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filaments ;  and  in  the  middle  line  are  some  very  small  filaments 
from  the  continuation  of  the  small  sciatic  nerve,  which  perforate 
the  fascia ;  one  of  these,  a  little  above  the  knee,  is  larger  than 
the  others,  and  descends  over  the  popliteal  space  to  the  upper 
and  posterior  part  of  the  leg. 

The  Jascia  lata  will  be  exposed  by  removhig  the  cellular  Fawu 
membrane.    It  invests,  as  on  the  front,  the  posterior  part  of  the**'** 
limb,  and  sends  a  process —  the  external  intermuscular  septum 

—  inwards  to  the  linea  aspera ;  below,  it  is  continued  behind 
the  knee  to  the  leg,  passing  over  the  popliteal  space,  the  bound- 
aries of  which  are  partly  seen  through  the  fiascin.  Where  it 
covers  the  popliteal  space  it  is  attached  to  the  boundaries  of 
this  region,  and  is  moreover  strengthened  by  transverse  fibres, 

—  the  greater  number  being  found  on  the  outer  side,  and  de- 
rived from  the  vastus  extemus  and  tendon  of  the  biceps,  and 
some  few  are  given  off  from  the  tendon  of  the  sartorius  on  the 
inner  side,  but  these  are  less  distinct.  At  this  spot  the  fascia  is 
frequently  perforated  by  the  short  saphena  vein  which  joins  the 
popliteal,  and  branches  of  nerves  also  pass  through  it. 

Instead  of  removing  at  once  the  fascia  lata  from  the  whole  piMee- 
surface  of  the  limb,  raise  only  sufficient  to  dissect  the  popliteal  ****"' 
space,  making  a  central  incision  which  extends  upwards  about 
six  inches  above  the  knee,  and  downwards  nearly  to  the  one  in 
the  skin  ;  by  means  of  two  incisions  at  the  extremities  of  this, 
the  fascia  may  be  thrown  to  the  sides.  In  removing  it,  the  dis- 
sector must  avoid  the  small  branch  of  the  sciatic  close  beneath 
it,  and,  in  taking  away  the  fat  which  fills  the  space,  some  small 
articular  nerves  and  arteries  will  be  met  with.  In  the  middle 
line  is  the  large  internal  popliteal  nerve,  giving  from  its  inner 
and  upper  part  the  internal  articular  branches :  close  to  the  outer 
boundary,  the  external  popliteal  giving  off  nerves  near  the  lower 
part,  and  deeper  than  it,  and  close  to  the  outer  wall,  are  the  ex- 
ternal articular  nerves ;  lying  in  the  middle  line,  and  deeper 
than  the  nerve,  are  the  popliteal  vessels,  and  the  superior  ar- 
ticular branches  that  run  transversely  to  the  sides  of  the  femur. 
In  the  bottom  of  the  upper  part  of  the  space  is  the  small  ar- 
ticular branch  of  the  obturator,  which  perforates  the  adductor 
tnagnus,  and  then  descends  on  the  artery;  it  also  supplies  the 
joint.  "When  the  space  is  clean,  place  the  sartorius  and  gracilis 
in  their  natural  position  on  the  inner  side,  if  they  are  detached. 

The  popliteal  spaccy  situated  behind  the  knee-jbint,  is  of  a 
lozenge-shape,  and  extends  upwards  behind  the  femur  about  itd 
lower  third,  and  downwards  on  the  tibia  about  its  upper  sixth  ; 
the  widest  part  is  opposite  the  articulation,  and  the  deepest 
rather  above  it.  Before  the  removal  of  the  integument  and 
iiiscia,  the  lateral  boundaries  are  approximated,  so  that  it  reaches 
only  slightly  up  the  femur,  and  is  limited  almost  to  the  extent 
of  the  joint.    The  lateral  boundaries,  down  to  the  knee,  consistf 
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of  the  muscles  of  the  thigh,  which  are  inserted  into  the  bones  of 
the  legs  and  are  uained  Jbutmstring^y  inner  or  outer,  aecordmg  to 
their  position  on  the  side  of  the  spftCe .;  but  below  tim  pomt,  of 
the  nouficles  of  the  leg  attadied  tn  the  comijles.     T1yq9,  on  the 
outer  side,  down  to  the  joint,  is  the  biceps  mcisc)e,  attatcH^  to 
nearly  the  whole  length  of  the  line  leaiding  to  the  outer  con- 
dyle, and  helow  it,  the  outer  head  of  the  gastrocnemius^  and  the 
plantaris ;  on  the  inner,  it  is  bounded^  as  low  as  the  knee^  by  dre 
large  muscular  serai-membranosus  musclo^  with'  th*^  tendon  of 
the  semi-tendinosu8,  which  lies  on  itv  and  beneath  it,  or  between 
it  and  tlie  hone»  by  the  sartoritis  and  tendon  of  tlie  gritciKft ;  but 
below,  the  articulation,  only  by  the  inner  hewl<of  the  gastroc- 
nemius.    The  upper  angle  is  formed  by  the  eontaet  of  t^e 
biceps  on  the  outer  side,  and  the  3emt«teadinodiaB^^nd  menibra- 
sosuson  tlie  inner;  and  t^  lower,  by  the  cmson  of  the  he&dsof 
tb^  gastrocnemius.    The  space  is  eovered  in  liy  the  fhscia  lata ; 
and  the  deep  boundary  consistsef  the  lower  part  of  the  posterior' 
surface  of  the  feniur»  iticluded  betwecp:!  the  Ikies  -from  the  linea 
aspera  to  the  condyles^  tlteposterin^ilig^tnentiof  the  joiat,  and 
the  upper  part  of  the  tibia  covered  by  the  fMplit^us  muscle.    It 
contains  the  poi^itdal  vessels  and  4SQoie  Jymphaltic  g4aads  sur* 
rounding  tbeip,  th$  divi$ionft .  of  the  great*  soiati«  neirve,  er  the 
e;]^ternal  aAd.iateraal  popliteal,  with,  their  brencbes,  the  con^ 
tinuation  of  the  small  sciatic^>  and  much  eeliulat'  -nnembrane. 
l^e  short  sapbena  v^in,  oreutaneaus  veos  oftfae  leg,  entergthe 
space  to  join  the  deep  vein*        .  t       .    .      >     •. .  i  ,   ,  .  ♦ 
Fopiitcui  .  The  popUUal  curUnry^  or  •coatinuatbn  ni  the  •  feiaersl,^  veceiVei 
Artery,  j^g aumc  At  tW  loifer  borderiof  the  opeaing  iaf  theirioef)^  -mA 
retains  the  .same^;to  the  lower  border  of : the  popiiteus  Mukie. 
The  distiACU^ess  of  tlierelatioiiftaf  the)vessel»'whiist i»gneath  the 
gastroiQpemiuB.  or  ftbaye  it). readily  allowa  of  aldescripti^^^ftt  m' 
Upper    tiy,f>  part#.    The  v^y.  initheiti/iiper  jpar^ibr^  to'th^  fibirft  ^ 
p>^rt.      u^len,  i9f  thehfiadaipfiithO'  gastrocaentius,  ruas^dotvli\l>ard9«iad 
outwards  from  the  inner  side  to  the  middle  of  the  space,  2j^g 
.  .     deeper  ioithe.cipp^er.part  tlianeppd8it6\Uibartiioul&tion»vW)iere it 
approaches  the  surface  by  ireatod  ofi  the  leoki^lfeaient^  of  the 
bone.    In  this  course  it  is  overlapped  at^ts!  commeacSement  by 
the  belly  of  the  semi-membraaosus  musole,  ibut,  'telew^  thi^,  k 
covered  only  by  the  ibteguments  and  fascia,  and  iki  -sepfltat^ 
from  the  surface  by  much*  cellular  membrane^    On:  die'  Inner 
side  is  the  senai-metabraaosus  muscle  partly  reachiag  xmx  it, 
and  below  the  joint,  the  linnef  hetd>of  thegaatroeaemli»';'on'the 
outeri  the.aritei;yis  distant  from  the  •  external  boaiidary/^eaeept 
belowi.whereit  eomee  itito  contact  with  tfaepiantarii^atid'^eter 
head  oS  the  gastroeneiaAua.,     It  lies  ^n  ithe  bone  and  posterior 
ligament  of  the  articulation*  ^  The  popliteal  artery  is  accom- 
panied by  the  vein  of , the  same  name,  which  is  in  close  contact 
with  it,  but  somewliat  on  the  outer  side ;  so  that  in  looking  into 
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the  ^ce,  the  artery  is  concealed  by  the  vein  on  its  cutaneous 
surface ;  aad  in  the  interval  betireen  the  heads  of  the  gastroc- 
nemius, the  vein  isalt<^ther  sapcriicial  to  the  artery,  since  it  is 
inclining  to  the  inner  side.  Much  more  superficia]  than  the 
artery,  and  slightly  external  to  it  in  position,  is  the  internal 
popliteal  nerve,  which,  however,  lies  over  it,  iike  the  vein^  be- 
tween the  heads  of  the  gastrocnemius,  and  is  much  closer  to  it. 
Sonne  lymphatic  glands  surround  the  vessels. 

To  see  the  remaining  part  of  the  popliteal  vessels,  cut  through  dimcc- 
the  inner  head  of  the  gastrocnemius  muscle,  raise  it,  and  remove  ^'^"* 
the  cellular  membrane,  taking  care  of  the  small  branches  of  the 
internal  pc^liteal  nerve  and  artery* 

.  The  litoer  part  of  the  artery,  about  two  inches  long,  extends  Lower 
from  the  angle  of  union  of  the  heads  of  thegastrocnemius  to  the  ^'^' 
lower  border  of  the  popliteus  muscle,  where  it  divides  into  an- 
terior and  posterior  tibial  arteries*  It  lies  beneath  thegastroc* 
nemiusy  is  crossed  by  the  plantaris,  and  then  enters  beneath  the 
soleus  to  terminate  in  the  tibial  arteries ;  it  rests  on  the  popli- 
teus muscle.  The  popliteal  vein  crosses  this  part  of  the  artery, 
lying  between  it  and  the  nerve,  and  is  placed  to  its  inner  side  at 
the  lower  border  of  the  popliteus  muscle.  The  internal  popli- 
teal nerve  also  crosses  superficially  to  the  vessels,  and  lies  to 
their  inner  side  at  the  lower  border  of  the  popliteus,  where  it 
becomes  posterior  tibial,  and  accompanies  the  artery  of  the  same 
name  to  the  foot ;  thus  both  the  vein  and  the  nerve  Me,  above, 
to  the  outer  side  of  the  artery,  but  below,  to  the  inner,  and  they 
cross  it  beneath  the  gastrocnemius  muscle.  The  branches  su|^<^  snmch. 
plied  by  the  artery  are  to  the  articulation  and  surrounding^ 
muscles  :  the  articular  arteries  are  five,  —  two  superior,  an  in*' 
temal  and  external,  two  inferior,  the  same,  and  an  aeygos 
branch  that  enters  the  back  of  the  joint ;  these  lie  close  to  the 
surface  of  the  bone,  and  pass  almost  transversely  from  the 
trunk. 

The  superior  internal  articular  artery,  given  off  from  the  inner  superior 
side  of  the  popliteal,   and  above  the  knee-joint,  runs  with  auri&ttf- 
branch  of  the  nerve  to  the  inner  border  of  the  femur,  turns  fbrJ***** 
wards  above  the  condyle,  perforates  the  tendon  of  the  adductor 
laagousy  and,  appearing  in  the  front  of  the  thigh,  divides  intd 
superficial  and  deep  branches :  the  former  set  give  olF  ascending 
bmnches  to  inosculate  with  the  anastomotic  artery,  whilst  othertr 
deiSeend.to  the  surface  of  the  articulation,  ramifying  over  it,  and 
joirudg  with  the  other  articular  arteries,  but  chiefly  with  tho^ 
from  the  inferior  internal  articular ;  the  latter,  or  the  deep,  per- 
forate the  vastus  internns,  supplying  it,  and  some  descend  be(i 
neath  the  muscle  to  the  bone  and  synovial  membrane.  '    ' 

The  superior  external  artieulary  a  branch  from  the  outer  side  Exter- 
of  tl^e  arteiy»  opposite  to  the.  preceding,  is  directed'  outWat^ds^^ 
beneath  the  biceps  to  the  external  margin  of  the  femur,  close 
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above  the  condyle,  it  then  winds  round  the  bone  to  Us  froult 
passing  through  the  external  intermuscular  septum,  and  divides 
also  beneath  the  vastus  externus  into  a  si^erficial  and  a  deep 
branch;  the  superficial  descends  through  the  vastus  to  the 
joint,  anastomosing  with  the  inferior  external  and  the  .other  ar« 
ticular  arteries;  the  deep  supplies  the  musde,  inosculating 
in  it  with  the  descending  branches  of  the  CKternal  circumflex, 
and  sends  transversely  across  the  bone  a  branch  to  joiu  with 
one  from  the  anastomotic,  and  from  the  arch  thus  foirmed  ar- 
teries are  given  to  the  synovial  membrane.  The  lower  part  of 
the  femur  is  also  supplied  by  this  artery. 
Inferior  The  itiferioT  ifUenial  articular  branch  leaves  the  artery  op- 
ur inter,  posite  the  joint,  descends  below  the  liead  o^  the  tibia^  passing 
">>•  beneath  the  inner  head  of  the  gastrocnemius,  tlie  tendons  in* 
serted  into  the  inner  aide  of  Uie  tibias  And  the  ii^teri^al  lateral 
ligament,  and  runs  along  the  upper  border  of  the  popliteia 
muscle^  covered  by  tlie  fascia  from  the  6eini*n)enibranos4&  At 
the  anterior  border  of  the  ligament  it  turns  upwards  rpuod  the 
head  of  the  tibia,  and  gives  superficial  branches  which  nunity 
over  the  articulation,  anastomosing  above  and  below  with  the 
other  articular ;  and  deep,  downwards  and  forwards,  to  supply 
the  articulation  and  head  of  the  tibia. 
Exter.  The  inferior  external  articulary  situated  higher  than  the  pre<- 
"*^  ceding,  arises  from  the  outer  side  of  the  artery,  opposite  the 
articulation,  runs  horizontally  outwards  above  the  head  of  the 
fibula,  beneath  the  outer  head  of  the  gastrocnemiusi  the  plantacis 
muscle,  and  tendon  of  the  biceps,  and  Ues  on  the  posterior  ]ig^ 
ment  of  the  joint  aod  the  tendon  of  the  popliteus  muscle.  On 
the  outer  part  of  the  joint  it  divides  into  ascending  branches  to 
anastomose  with  the  superior  articular  of  the  same  side,  into 
descending  to  join  with  the  anterior  tibial  recurrent,  and  trans- 
verse to  the  front  of  the  patella ;  a  branch  also  passes^  beneath 
the  ligament  of  the  patella,  forming  an  arch  with  the  Inferior 
internal  articular,  which  supplies  the  synovial  membrane. 
Aiygos  The  azf/gos  arieryy  smaller  than  the  others,  S|ffi^g8  from  the 
un '^"'  posterior  surface  of  the  popliteal,  opposite  the  knee-joint,  per- 
forates the  posterior  ligamentiifUMl  is  distributed  to  the  synovial 
membrane,  and  to  the  cellular  membrane  and  ligamenj^us  skoc* 
tures  at  the  back  of  the  articulation.  These  small  arteries  are 
accompanied  by  veins  and  nerves  o£  the  same  name  ^  the  veins 
join  the  popliteal  vein,  and  the  nerves  ar^  brmichea  of  the  po- 
pliteal trunks* 
MuKu-  The  muscular  branches  are  small  i|i  the  upper  part  of  the 
artery,  and  unnamed,  and  supply  the  biceps,  semi-ten dinosus. 
Sural,  and  semi-membranosus  muscles ;  but  the  lower  or  sural  branches, 
of  much  larger  size  and  three  or  four  in  niunber,  descend  in  tlie 
interval  between  tlie  heads  of  the  gastrocnemius,  supplying  tliem, 
the  plantaris,  and  the  soleus,  and  a  small  artery  runs  on  the 
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cutaneous  Surface  of  the  gastrocnemius  with  the  cutaneous  nerve 
of  the  internal  popliteal. 

The  popliteal  vein,  of  the  same  extent  as  the  artery,  is  formed  Popiueai 
at  the  lower  border  of  the  popHtetis  by  the  union  of  the  anterior  v«"- 
and  posterior  tibial  veins.     At  its  commencement  it  lies  to  the 
inner  side  of  the  artery,  but  as  it  ascends  between  the  heads  of 
the  gastrocnemius,  it  is  superficial  to  it,  and  higher  than  this  it 
is  situated  on  the  outer  side,  but  still  in  close  contact  with  it. 
Its  relations  to  parts  both  before  and  behind  are  nearly  the 
same  as  those  of  the  artery.     In  this  course  it  receives  large  Branch- 
branches  corresponding  to  the  muscular  and  articular  branches  ^"' 
of  the  artery,  and  frequently  about  the  middle  of  the  space  the 
posterior  or  short  saphena  vein,  but  the  junction  of  this  with  the 
poj^liteal  is  very  variable.  Sometimes  the  popliteal  vein  is  double, 
or  its  position  to  the  artery  may  be  changed,  or  the  veins  that 
form  it  may  not  unite  into  one  till  opposite  the  knee-joint. 

The  If/mphatic  glands  in  this  space^  four  or  five  in  number,  Lvmph- 
are  situated  close  to  the  artery  which  they  surround,  one  being  S^d,. 
on  the  cutaneous  surface,  another  between  it  and  the  bone,  and 
the  rest  on  the  sides  of  the  artery ;  they  receive  the  deep 
lymphatics  of  the  lower  part  of  the  limb,  and  are  connected  to 
those  higher  up  by  their  efferent  vessels.  In  the  natural  state 
these  are  small  and  scarcely  noticed,  but  in  disease  they  are  con- 
siderably enlarged. 

The  popliteal  Tierves  are  branches  of  the  great  sciatic,  which  Popliteal 
divides  in  the  upper  part  of  the  space,  or  hi^er  in  the  thigh,  ^®"^"- 
into  internal  and  external  popliteal ;  they  supply  different  ar- 
ticular branches  to  the  joint,  muscular  to  the  muscles  of  the 
leg,  and  cutaneous  filaments. 

The  exterfuil popliteal  (peroneal)  situated  on  the  outer  side,  is  External 
smaller  and  more  superficial  than  the  other  division.    It  occu-  ^^i}' 
pies  the  upper  angle  of  the  space,  passes  downwards  close  to 
the  biceps  muscle  as  far  as  to  the  outer  head  of  the  gastrocnemius, 
then  quits  the  space,  following  the  direction  of  the  biceps  to  the 
head  of  the  fibula,  and  divides  a  little  below  this  into  the  anterior 
tibial  and  musculo-cutaneous  nerves,  which  are  dissected  with  the 
leg.  This  division  gives  off'only  articular  and  cutaneous  branches.  Branch. 
The  superior  external  articular  nerve*^  arising  either  from  the*** 
trunk  of  the  sciatic,  or  from  the  external  popliteal  in  the  case  of  lar 
a  high  division  of  the  sciatic,  is  a  long  slender  nerve,  which  de-^!|[f|^^^, 
scends  deeply  in  the  popliteal  8pace>  under  cover  of  the  biceps 
muscle,  nearly  as  low  as  to  the  outer  condyle,  then  passes  from 
the  space  beneath  the  tendon  of  the  biceps^  reaches  the  superior 

^  There  is  one  articular  branch  with  each  articular  artery,  and  it  is  pro- 
posed to  apply  the  same  names  to  them  as  to  the  arteries  they  accompany. 
See  a  paper  by  the  author  on  the  "  Nerves  of  the  Knee-joint,"  in  the  Medical 
Gaxttie  of  Jan.  3.>  and  in  the  Lancet  of  Jan.  11.  1840. 
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external  articular  artery,  which  it  accompanies  to  the  front  o£ 
the  joint,  and  supplies  the  synovial  membrane  of  the  articulatioa^ 
Inferior  The   inferior  external  artict^ar,   more  frequendj  a  branch  rf 
external  the  external  popliteal  than  of  the  .sciatic,  is  also  alo^gnerrc 
close  to  tlie  bicepsa  and  has  the  sam^  dlrectioa  as  .tb^  pri^ceding, 
but  it  extends  lower  down,  passing  beneath  the  teadon  of  ti^ 
biceps,  and  below  tlie  condyle  of  the  femur  to  the  arterj  of  the 
same  name ;  and  it  divides,  on  the  outer  side  of  the  articul^tioiH 
into  many  branchesi  that  extend  forwards,  perforate  the  capsule, 
Cutane.  and  supply  the  synovial  membrane.     Near  thieliead  of  ike 'fibula 
^^'       the  external  popliteal  gives  some  small  cutaoebui,  fijai^eats  la 
the  integument;}  of  the  outer  and  upper  part  of  tbel^^andooe 
Nerve  to  of  these,  larger  than  the  res t^  i  the  communkfUing  M^entm 
ISiemllh  ^^nck  (communicans  fibulce)  of  tlie  external  {joplite^U  <&aceod< 
in  .the  superficial  fascia  of  the  leg  to .  joiq  with  i  similar  one 
from  the  internal  popliteal^  to  give  rise  to  the  external  saphenus 
nerve.  .  i.    :.•      ,     . 

Internal      X^c  internal  popliteal  nerve  (posterior  tJliiark  laipsr  than  the 
S^."'    external,  lie^  nearer  the  centre  of  tlie  space,  de^ceodu^  vearU* 
cally  through  it,  enters  beneath  the  gastrocnemlu;^,  and  liex- 
minates  at  the  lower  border  of  the  popliteus,  where  it.  takes  the 
name  of  posterior  tibjaU    In,  ithe  ppper  par^  of  .t|^e  spacefbe 
ne.rye  is  superficial!  is  rather  tp  the  ptiter  side, of  the  artery»aDd 
at  a  distance  from  it,  but  between  the.tieads  of  the^^trocne* 
mius  it  is  close  to  the  vessel,  though 'Superficial  to  Ui.tmd  beneath 
this  muscle  it  crosses  to  the  inner,  sjde  of  the. i^rterv^.  separated 
Branch-  from  it  opljr  by  the  vein.  It  gives  ojOT  miidcular  brancnes  i>etweeo 
^        the  heads  of  the  gastrpcnemius,  arttculari  and  cut^neons  to.tbe 
Articu-  leg.^  .The  stiperior  internal  artic^tarifrcpH^^v^^y^,$tw^U'urme%' 
jr'jo'i]^' above  the  articulation,  descends  on  the  outer  side  of  the.pppU* 
tcrnai.    teftl  ye69^1s..pa^ses  beneath,  them,  and '^p^  with  jjbs  artei7;'to 
the  front  or  tJj^  femiw  and  ini^rpari  of  (thcj  aj^tipujatj^.:  this 
Inferior  18  the  lo^st  constaot  of  the  brfinphes. .  The  wjfrw  utferno/ 
internal.  Q^^j-^^^^  thie  largest,  of  tlie^peryes  to  the  joint^  gr^scfTa^te^ 
above  th^  ^artipuTation,  descends  tq  it^  lying, '^^terqal.  itq  the- 
vessels,,  is  then,  directed  inwards  breath  the  pop&teal  yesselsi- 
a^d  meets  ^ith  th^  artc^ry  of  the  same  name;  it  now  lies  o^  J^- 
popliteusi  covered  by  the  &scia,  passes  beneath  thejn^f!^^, 
lateral  ligament^  winds  round  the  head  of  the  tibia,  perforates 
the  caipsule,  and  supplies  the  synovial  membrane.     This  bc^cli 
giv^fbi  ooca$|oQf^yyj8oniQ  sptfal]. filaments  to  the  posterior  p^of 
Fotfee.  -the  articulation.     The  last  articular  branch  is  the  po^ipri(fr ef 
'^®'*      axygoBy  which  is  given  off  from  the  internal  popliteal  opposite 
thp  joint,  or  from  the  inferior  internal  nerve ;  it  perforates  the 
Muicu.  posterior  ligament,  and  is  distributed  to  the  articulation.      The 
^''        muscular  branches,  the  largest  and  most  numerous,  arise  whilst 
trwne^  the  trunk  is  in  relation  with  the  gastrocnemius.    The  ntrve  to 
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the  gastrocnemius  arises  opposite  the  articulatioOi  descends  be- 
tween the' heads  of  the  muscle,  and  divides  into  three  branches, 
ttrb  befng  distributed  to  the  outer,  and  one  to  the  inner  head. 
Thiir  nerve  ^ives  sometimes  a  branch  to  the  plantaris,  at  others,  To  pian- 
this  ^ised  separately  fVom  the  trunk.    The  nerve  to  the  soleus^'^ 
also  prises  opposite  the  articulation,  descends  witli  that  to  theieuf.*^ 
gaslrbtnfettiius,  enters  the  cutaneous  surface  of  the  muscle,  and 
divides  Irilrb  filaments  for  its  supply.    The  nerve  to  the  popliteusToVo^ 
leavel)  the  trunk  at  the  upper  border  of  the  popliteus  muscle,**^®"*" 
rutos'dbwriw-ards  external  to  the  vessels,  and  at  the  lower  bor- 
def 'of  the  mttscle  turns  beneath  the  vessels  to  supply  its  under 
fWd'Idi^^r  part.    Sometimes  the  nerve  to  the  timalis  posticus 
Bti^^ii  tlboYe  the  soleus  muscle,  and  descends  between  its  heads  cuune- 
"fTith  the  trunk  of  the  nerve.   The  fcutaneous  nerve,  or  the  «wi-^^*,J°^ 
tntmiaating  saphinovs  branch  (communicans  tibiae)  of  the  inter-  nut. 
nal  popliteal,  leaves  th6  irutit  of  the  popliteal  opposite  the  arti- 
c*ul^ti(nii,1res  betv^een  the  heads  ^f  the  gastrocnemius,  runs  on 
the  cutaneous  .surface  of  the  muscle,  but  beneath  the  fascia, 
iVhich*rt'pbHbi*atifes*  below  the  nfiMdle  of  <he  leg,  to  join  with  the 
cotr^Spimditi^  Irrandh  of  the  e^tiefhat  pdpliteal  in  the  external 
saphenus  n^vc.    Occasionally  thi^'  onion  Is  opposite  the  pop- 
litekl-sjiafcd.-    /";•'"■"'''       ^;^  r'\-  '"  ' ;.   '' 

^h&(Mict^r  fiervt  of  the  deep  Wahch  of  the  obturator^  if  not  Articu- 
removfe^  iir  cleaj^lng  away  the  fkt,  will  be  best  traced  bj  follow- K/i* 
ing'it  thrpogh  thd  fibfes  of  thp  addlrctormagnus  fVom  the  front  *<>'• 
of  the  tli/rgh,  where  it  'has  been  dissected.    It  is  a  very  small 
l>rahc^,  appeals  Jti  the  tipper  part  of  the  pop^lted^  sjjace  by  per-; 
fbratirig  th6'fibre$  of  iht  adductor rtiigniis,  descends  ^o  reacH" 
tl^p<]^fitfedl  artery„'^nil'$en'ds  ijiimerous  filahrierifs  around  It,  Jis 
weHas  ati'lnt^hal  bi'ancK  to  the  joTnt  through  the  ppsterior 
ligAiWinf.-*   '"  '■''-'   '-'  "  '    '        ^'  '  '     "  ' 

'  ^t  tip  thie  jiortidn  of  fascia  left  on  the  back  of  Ihe  thigh.  Or  piweo- 
if  the  pbpltteal  spad^e^.iids  been  dissected  before  tlve  intervening  ^*°°- 
integtttherit'is  t*en^0Ved,  take  this  away,  dissecting  the  cuta- 
neous nefV^S,  ^lid  then  clean  off  the  f^sda'as  directed; ,  Clean 
thi^'cefllulai' mien^brane  from  the  musd^s,  anil  4i^sect  With  care 
the  small  ^ci^ib  jieiTve,  and  branches  o^  the  gfeat  sdatfc  dis- 
triblit^  to  the  tntiscles.  The  flexor  musdTds^  of  the  l^g,  situated 
OA'  tlli  h?Lt\c  of  the  thigh,  are  three  in  numbei'Vthe  biceps  to 
the<  outer  side,  and  the  sehii-tendirtosus  aYid'mehibranosus  on 

thefciibf.    ^.      .     , 

^  Th^'WiAfpi'mfecfe,  divided  above  into  two  heitds,  is  pl&ced*  at  Bicepi 
tfte  back  Of  the  thigh,  and  forms  thl^otSter  hiatnstririg.    It  ame*  Mu«cie. 
by  its  long  head  from  the  outer  surface  of  the  tuberosity  of  the®'***"' 
ischium  in  common  with  the  semi-tendinosus  muscle ;  and  by 
its  short  head,  from  the  outer  lip  of  the  linea  aspera  as  high  as 
the  insertion  of  the  gluteus  maximus,  from  the  line  leading  to 
the  outer  condyle  nearly  to  this  process,  and  from  the  inter- 
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muscular  leptum  which  is  between  it  aad  the  vastus  extemua» 
From  tliese  attachments  the  fibres  take  different  directions; 
those  of  the  long  head  descending  almost  vertically,  and  those 
of  tlie  short,  obhquely  downwards  to  the  tendon,  which  is  free 
from  the  fibres  only  near  the  head  of  the  fibula^  and  is  then 
divided  by  the  external  lateral  ligament  into  two  portions  which 
inser-    are  inserUd  into  the  heads  of  the  tibia  and  fibula*    An  expan- 
sion is  sent  off  from  the  lower  part  of  the  tendon  to  join  the 
fascia  of  the  leg,  and  from  the  upper,  to  unite  with  that  of  the 
Rcia.     vasti  over  the  front  of  the  joint.     The  muscle  is  covered  above 
tions.     ^y  ^Yke  gluteus  maximus,  but  below  that  it  is  subcutaneous,  and 
forms  the  outer  boundary  of  the  popliteal  space ;  and  it  lies  on 
the  upper  tendinous  part  of  the  seml-n^mbranosus,  on  the 
great  sciatic  nerve,  and  adductor  magnus  muscle.    The  inner 
border  is  joined  above  to  the  semi-tendinosus,  with  which  it 
continues  in  contact  down  to  the  upper  angle  of  the  popliteal 
space,  concealing  thus  the  great  sciatic  nerve ;  below  this  is  the 
external  popliteal  nerve,  and  outer  head  of  the  gastrocnemius 
muscle.     The  attachment  of  the  short  head  to  the  femur  has 
external  to  it  the  vastus  externus  and  external  intermuscular 
septum,  and  internal  to  it  the  adductor  magnus. 
Semi.         The  semi'tendinosus  muscle,  long  and  narrow,  is  another  of 
tendino-  ^^  flexors  of  the  leg,  and  forms  one  of  the  inner  liamstrings. 
MuKie.  itg  oriffin  is  by  fieshy  fibres  from  the  tuberosity  of  the  isdiiura. 
Origin.  ^  common  with  the  long  head  of  the  biceps ;  these  descend, 
forming  a  fi^shy  belly,  and  terminate  about  the  lower  third  of 
the  thigh  in  a  tendon,  which  passes  behind  the  knee-joint,  is 
^^^'    then  reflected  forwards  below  the  head  of  the  tibia,  and  is  w- 
serted  into  the  crest  of  this  bone  by  a  flat  portion  that  is  united 
to  the  tendon  of  the  gracilis,  and  placed  below  it.    An. expan- 
sion is  given  off  from  the  lower  border  of  the  tendon  to  join 
with  that  firom  the  sartorius,  and  a  synovial  membrane  separates 
it  and  the  gracilis  from  the  internal  lateral  ligament.     Of  the 
three  tendons  inserted  into  the  upper  part  of  the  tibia  and 
placed  on  tl>e  synovial  membrane,. that  of  the  sartorius  is  most 
superficial,  and  covers  those  of  the  seroi-tendinosus  and  gracilis, 
Reu.     which  Ue  on  the  same  level.     The  senii-tendinosus  is  covered 
^'^°^     above  by  the  gluteus  maximus,  but  thence  to  its  termination  it 
is  subcutaneous ;  a  tendinous  intersection  extended  downwards 
and  outwards  crosses  the  centre  of  this  hamstring  musde.    It 
lies  above  in  a  groove  in  the  expanded  membranous  portion  of 
the  semi-membranosus,  and  continues  on  this  muscle  to  the 
knee-joint ;  and  before  turning  forwards  to  its  insertion^  it  lies 
between  the  inner  head  of  the  gastrocnemius  and  tendon  of  the 
semi-membranosus,  and  is  then  placed  over  the  internal  lateral 
ligament ;  in  the  thigh  it  partly  conceals  with  the  biceps,  the 
great  sciatic  nerve,  but  does  not  cross  it.     The  outer  border 
corresponds  to  die  biceps  as  low  as  to  the  popliteal  space,  and 
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to  the  internal  popliteal  nerve ;  and  the  inner  toucbeB  the  ad-* 
ductor  magnus  and  gracilis  muscles. 

The  semi-membranosus  muscle,  the  largest  and  thickest  of  the  semi- 
flexors  of  the  leg,  wliich  arise  from  the  tuberosity  of  the  ischium^  ™mu!*™* 
has  received  its  name  from  the  membranous  appearance  of  the  ^"»«'«' 
upper  tendon.     The  muscle  is  attached  to  the  tuberosity  of  the 
ischium,  external  to  the  origin  of  the  semi-tendinosus  and  bicep«»  origin. 
and  close  to  that  of  the  quadratus  femoris,  by  a  tendon,  which 
passes  beneath  the  other  two  hamstring  muscles,  and  forms  a 
wide  band,  thicker  externally  than  internally,  which  receives, 
as  in  a  groove,  the  semi-tendinosus  muscle.     The  fibres,  arising 
from  the  tendon,  descend  vertically,  forming  a  thick  fleshy  belly 
that  reaches  as  far  as  the  knee,  and  ends  in  a  tendon,  which, 
commencing  by  an  aponeurosis  on  the  inner  side  of  the  musolei 
a  little  above  where  the  upper  one  ceases  on  the  outer  side,  is 
inserted  by  a  thick  and  round  process  into  the  inner  side  of  the  inser- 
head  of  the  tibia;  but  the  particular  attachment,  and  the  processes  ^^^°' 
prolonged  from  it,  must  remain  till  the  ligaments  are  dissected* 
This  muscle  is  covered  to  its  insertion  into  the  femur  by  the  roLi. 
semi-tendinosus  muscle ;  and  it  lies  on  the  adductor  magnus  as  ^^^^ 
low  as  the  tendon  of  this  muscle,  but  below  this  on  the  gracilic 
and  inner  head  of  the  gastrocnemius,  which  are  between  it  and 
the  femur ;  it  also  lies  on  tlie  articulation  of  the  knee.     The 
outer  border  is  in  contact  with  the  biceps  and  great  seifttic 
nerve,  with  the  popliteal  vessels  in  the  popliteal  space,  and  near 
its  insertion,  with  the  tendon  of  the  semi-tendinosus,  which 
separates  it  from  the  inner  head  of  the  gastrocnemius;  the 
inner  border  is  in  relation  with  the  adductor  magnus,  and  below, 
with  the  gracilis. 

The  continuation  of  the  small  sciatic  nerve  escapes  beneath  smaii;! 
the  lower  border  of  the  gluteus  maximus,  descends  beneath  the  in  the° 
fascia  through  the  thigh  and  popliteal  space,  and  perforates  the  'J^^^^* 
fascia  of  the  leg,  accompanying  then  the  posterior  saphena  vein, 
and  supplying  the  integuments.     In  its  course  through  the 
thigh  it  gives  cutaneous  branches,  and  near  the  upper  part  of 
the  popliteal  space  a  still  larger  one  to  the  integuments  over 
its  outer  part,  as  seen  in  the  dissection  of  the  cutaneous  nerves. 

The  great  sciatic  nerve  of  the  sacral  plexus^  before  seen  as  it  Great 
leaves  the  pelvis  by  the  sciatic  notch,  descends  over  the  ex-  ^crte. 
ternal  rotator  muscles  to  the  middle  or  lower  third  of  the  thigh, 
and  divides  into  the  external  and  internal  popliteal  nerves.     In 
the  thigh,  it  is  crossed  opposite  the  insertion  of  the  gluteus 
maximus  by  the  long  head  of  the  biceps,  and  is  concealed  down 
to  the  popliteal  space  by  the  juxta-position  of  the  biceps  and 
semi-tendinosus ;  it  lies  on  the  adductor  mi^nus  in  all  its  course 
afler  it  has  passed  the  quadratus,  and  it  is  situated  on  the  outer 
side  of  the  semi-membranosus  muscle.     The  branches  from  it  Branch. 
are  muscular  and  articular,  and  they  are  given  off  where  it  is^* 
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To  Bi.    erossed  by  the  biceps.    Tlie  branch  to  the  biceps  divides  into 

^'^P*'      filaments,  some  entering  the  tipper  part  of  the  muscle,  and  some 

Serai-     extending  to  neat  the  lower.    The  branch  to  the  semi-tendi- 

sut/"^  nosus  is  a  small  slender  nerve,  and  enters  the  muscle  at  the 

lower  part  of  its  fleshy  belly.     One  or  two  branches  go  to  the 

Semi-     semi-membranosus  muscle,  and  enter  its  substance  near  the 

nMu?/*' lower  part.     Some  branches  are  also  supplied  to  the  adductor 

magnus  and  short  head  of  the  biceps.     The  superior  external 

Ariicu-  articular  nerve,  when  it  arises  from  the  trunk  of  the  sciatic, 

^''       descends  beneath  the  biceps  to  the  articulation  of  the  knee. 

Diuec.       Detach  the  hamstring  muscles  from  the  tuberosity  of  Uie 

*******      ischium  and   throw  them   down,  dividing,  if  necessary,  the 

branches  of  arteries  and  nerves  that  they  receive-     Clean  the 

sarface  of  the  adductor  magnus  muscle.  The  arteries  seen  per. 

forating  it,  or  passing  above  the  upper  border,  are  branches  of 

the  proflmda,  which  are  distributed  to  the  hamstrings. 

Adduc-       The  posterior  smface  of  the  adducUyr  magnus  is  altogether 

toMooag.  miig^yi^y.^  j|(j^  ^^  fibres  from  the  rami  of  the  pubes  and  ischium 

form  a  portion  anterior  to  those  from  the  tuberosity  of  the 
ischium.  The  opening  for  the  artery  is  muscular  on  this  sur&ce, 
and  is  formed  externally  by  the  thin  pointed  process,  about  one 
inch  in  length,  attached  to  the  line  leading  to  the  inner  condyle, 
and  internally  by  the  fibres  from  the  tuberosity  of  the  ischjum, 
descending  to  the  round  tendon  of  insertion.     This  surface  is 
covered  by  the  hamstrings  and  by  the  great  sciatic  nerve>  and 
perfbrating  it  are  the  branches  of  the  profunda  artery*     The 
upper  border  is  parallel  to  the  quadratus  femoris. 
DitMc-      The  hip-joint  should  be  examined  before  the  removal  of  the 
^°'      limb ;  and  to  do  this  take  away  from  it  all  tlie  surroun^ng 
muscles  and  the  cellular  membrane.     The  subject  should  be 
tcrrned  to  see  the  front  of  it. 
iiio-fe.       The  ilio-femoral  articulation  is  the  most  perfect  of  the  ball 
Articu.  ^"^  socket  joints,  and  is  formed  by  the  acetabulum,  or  cup* 
lation.    shaped  cavity  of  the  os  innominatum,  receiving  the  head  of  the 
femur.    The  following  ligaments  are  found  in  this  joint :  —  a 
capsular,  loose  and  free,  enclosing  the  articular  surfaces ;  a 
cotyloid  to  deepen  the  cavity  for  the  reception  of  the  head 
of  the  femur;  and  an  interarticular  between  the  surfaces  in 
contact, 
capmitor     The  capsular  ligament  is  a  large  loose  fibrous  structure  sur- 
ment.    rounding,  above,  the  cotyloid  cavity,  and,  below,  the  neck  of 
the  femur.    It  is  thicker  on  the  outer  and  inner  parts  than 
elsewhere,  because  of  the  addition  of  accessory  fibres;  in  the 
former  position  is  the  band  of  the  ilio-femoral  ligamenl^  stretch- 
ing fh)m  the  anterior  inferior  spinous  process  of  the  ilium,  and 
in  the  latter,  some  fibres  from  the  ridge  of  the  os  pubis  above 
the  sub-pubic  aperture.     The  weakest  portion  of  the  capsule 
is  below  and  behind,  where  it  is  covered  by  the  obturator  ex- 
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ternus  luuscle.     Near  the  inferipr  wertion  nuooerouf  vessels  ' 

perforate  it  to  supply  the  neck  of  the  femur.  Its  upper  attach- 
ment is  to  the  circumference  of  the  cotyloid  cavity  about  two  •  - 
lines  from  the  edge,  to  the  anterior  inferior  spinous  process  of 
the  ilium,  and  also  to  the  outer  part  of  the  ridge  of  the  pubes 
above  mentioned  ;  at  the  inner  side,  where  the  notch  of  the  ace- 
tabulum exists,  the  capsule  is  not  fixed  to  the  bone,  bMt  to  a 
small  ligament  stretqhed  transversely  across  it;  the  tendon  of 
the  rectus  is  connected  to  the  upper  and  posterior  part  of  the 
insertion  into  the  bone.  Tiie  lower  part  of  the  ligament  is  fixed, 
posteriorly,  to  the  neck  of  the  femur,  about  a  finger's  breadth 
from  the  mter-trochantencline  and  pit  of.  the  great  trochanter* 
and  becomes  very  thin  ;  anteriorly,  to  theinter-trochaotericlioe^ 
in  this  situation  ;  above  and  to  the  outer  side,  to  the  root  of  the 
great  trochanter,  but  below,  to  about  the  middle  of  the  neck  of- 
the  bone,  so  that  the  capsule  does  not  extend  to  the  limits  o£ 
the  neck.  The  muscles  surrounding  the  capsule  are,  behind,  . 
thfe  pyriformis,  the  gemelli,  and  tendons  of  the  obturator  interr^ 
na$  and  externus,  with  the  quadratus ;  and,  in  front,  the  psoa^- 
and  iliacds,  which  are  separated  by  a  synovial  bursa ;  on  tli« 
inner  iside  arc  the  ^i\g<&  of  the  pectmeus  and  the  obturator  ex*^ 
tdm\2S;  on  the  upper  and  outer  is  the  gluteus  minimu;^,  and  in'* 
fei'ioT^Iy  is  the  obturator  externus  winding  backwards. 

•  Tho  iHo'femorcU  ligamenty  similar  to  the  coraco«humeral  of  Jiio-fe- 
the  shoulder-joint,  consists  of  the  thickened  fibres  of  the  capsule,  i,^ 
which  are  attached  to  the  anterior  inferior,  spinous  proceas- oCf^^"'* 
the  ilium.  '  It  is  narrow  above,  but  the  fibres  radiate  oa  th^ 
are  continued  over  the  joint,  and  they  fire  inserted  into  the 
aiirterJor  inter-trochanteric  line. 

-  Divide  the  capsule  over  the  head  of  the  femur,  disarticulate  ouseo 
thi^  bone,  and  the  cot^^lbid  ligament  around  the  aqetabulum  and  ^'^"* 
tlie  interarticular  ligament  are  exposed. 

''^le  toiyldid  Hgament  is  a  fibro-cartilaglnous  process,  fi^editpcotytemt 
th^  ihargin  of  the  cotyloid  cavity  to  deepen  \tfov  the  reception ^^^Jt. 
of  the  retntrr,  as  the  glenoid  ligament  is  to  the  cavity  for  the.» 
IttsA  of  the  humerus.     It  id  thick  where  ^ined  to  the  bonC)  and  ^ 
thin  at  the' free  border  which  is  in  contact. with  the  head  of  the 
fettoui-;  its  depth  is  greatest  where  the  margin  of  the  acetabulum. 
\i  is^rc^V^ted,  and  it  is  continued  over  the  notch  in  the  inner 
side,  giving  rise  to  tlie  transverse  ligament  which  converts  the  Trani. 
notch  into  a  foramen,  through  which  pass  the  articular  vessels  ^*^"®* 
ahd  nerves.     Both  surfaces  of  the  ligament  are  invested  by 
syrtbtiri'  membrane. 

41)^  inietarticular  or  round  ligamejit  is  a  fibrous  band  connect-  Round 
ing  the  head  of  the  femur  to  the  acetabulum ;   the  femoral  ^|f*^ 
extremity,  the  smallest,  is  inserted  into  the  pit  in  the  head  of 
the  femur^  and  the  other,  flatter,  is  attached  bv  means  of  two 
processes  to  the  margins  of  the  notch  in  the  side    of  the 
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acetabulum.     The  ligament  is  surrounded  by  synovial  mem- 
brane. 
Synovial      The  Synovial  membrane  of  this  articulation  is  simple  in  its 
teSi".    reflections.     It  covers  the  acetabulum,  being  continued  over 
the  cellular  substance  called  the  S3naovial  gland,  and  over  the 
surfaces  of  the  cotyloid  ligament ;  it  is  next  directed  along  the 
inner  surfiace  of  the  capsule  to  the  neck  of  the  femur,  along 
which  it  ascends  to  cover  the  head  of  the  bone,  and  finally 
passes  on  the  round  ligament  to  join  that  lining  the  cavity. 
Diisec       Separate  now  the  lower  extremity  from  the  trunk  by  dividing 
tion.      ^^  round  ligament,  and  any  remaining  portion  of  muscle  con- 

neoting  it  to  the  pelvis,  and  examine  the  acetabulum. 
carityof     The  cavity  of  the  acetabulum  is  covered  with  cartilage  only 
SbuKim'  ^^  ^^^  anterior,  posterior,  and  [upper  parts,  or  in  those  pressed 
"  "™'  upon  by  the  head  of  the  femur  during  progression,  for  this  pro- 
minence of  bone  does  not  project  into  the  centre  of  the  cavity. 
The  deepest  part  of  the  cavity  is  the  centre,  whicli  is  free  from 
cartilage,  and  in  it  is  placed  a  reddish   fatty   structure   with 
an  unctuous  feel,  which  is  called  sometimes  a  synovial  gland ;  it 
receives  a  branch  of  an  artery  and  a  nerve  beneath  the  trans- 
verse ligament. 
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Dissec.       In  the  dissection  of  the  posterior  part  of  the  leg,  place  the  limb 
**°°'      on  tlie  front,  with  tlie  foot  over  the  side  of  the  table,  flex  the 
ankle,  and  keep  it  in  this  condition  by  fastening  the  foot.    Make 
an  incision  along  the  centre  of  the  leg  to  the  heel,  a  second 
cross  one  below,  and  raise  tlie  flaps  of  integument,  —  on  the 
inner  side  as  far.  as  the  surface  of  the  tibia,  and  on  tlie  outer,  to 
the  external  part  of  the  leg :  follow  the  cutaneous  veins  and 
Zkerves  from  the   trunks  exposed  above,  the  internal  saphena 
vein  and  its  nerve  being  on  the  inner  side,  the  posterior  saphena 
vein  with  its  nerve  and  branches,  on  the  outer  side,  and  the  con- 
tinuation of  the  small  sciatic  in  the  middle  line ;  some  cutaneous 
filaments  of  the  external  popliteal  nerve  are  on  the  outer  sidcy 
and  some  of  the  obturator  on  the  upper  and  inner,  near  the  in- 
ternal saphenus  nerve, 
cuune-      The  internal  saphena,  vein  is  situated  in  the  leg  along  the 
vSm.    uii^er  border  of  the  tibia.    It  commences  at  the  inner  termina- 
Internal  tion  of  a  vooous  arch  on  the  upper  surface  of  the  foot,  ascends 
Saphena.  ii^fQfg  ^^q  inner  ankle  and  on  the  surface  of  the  tibia,  runs  near 

The  dissection  of  the  front  of  the  leg  is  sometimes  begun  before  the  baek  t 
and  if  this  proceeding  sihould  be  followed,  see  p.  705. 
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th^  border  of  this  bone,  lying  on  the  soleus  musclei  and  passes 
behind  the  knee-joint,  and  along  the  thigh,  to  the  saphenous 
opening.  In  the  ieg  it  is  accompanied  by  the  internal  saphena 
nerve  which  conies  into  contact  with  it  at  the  knee.  It  receives 
branches  from  the  sole  of  the  foot,  from  the  plantar  veins,  and 
along  the  leg,  some  from  the  deep  posterior  tibial  veins ;  in  the 
SQiddle  of  the  leg  it  is  joined  by  a  branch  from  the  anterior 
tibial,  and  an  articular  vein  sometimes  unites  with  it  at  the 
knee. 

The  extemcd  or  posterior,  or  short  saphena  vein  begins  onExier- 
the  dorsum  of  the  foot  from  the  outer  extremity  of  the  same  Sfphena. 
arch  as  that  in  which  the  internal  commenced ;  it  turns  round 
to  the  back  of  the  leg  below  the  outer  ankle,  and  ascends  along 
the  middle  part  to  open,  between  the  heads  of  the  gastroc- 
nemius, into  the  popliteal  vein,  but  its  point  of  union  with  the 
popliteal  is  uncertain.  Near  the  popliteal  space  the  branch  of 
the  small  sciatic  nerve  runs  with  it,  and  below,  the  communi- 
cating saphenus  branch  from  the  internal  popliteal.  It  receives 
branches  about  the  external  malleolus,  the  os  calcis,  and  back  of 
the  leg. 

The  internal  saphenus  nerve  appears  beneath  the  lower  border  Cuume- 
of  the  sartorius,  near  the  knee,  and  in  the  leg  it  descends  with  Kerves. 
its  vein  along  the    inner  side,  crossing  it  in  its  course,  and  inter- 
dividing,  about  the  lower  third,  into  two  branches;  one  con-g^^^. 
tinues  along  the  edge  of  the  tibia  to  the  integuments  about  the  nui. 
inner  ankle,  and  the  other  passes  with  the  vein  in  front  of  the 
ankle  to  Uie  integuments  of  the  inner  part  of  the  foot,  and  ex- 
tends to  about  its  middle.     It  gives  backwards  filaments  to  the 
integuments,  and  to  join  with  the  cutaneous  branch  of  the  ob- 
turator nerve,  whilst  other  branches  go  forwards  over  the  tibia 
to  the  front  of  the  leg. 

The  communicating  saphenus  branch  (communicans  tibiae)  of  Commu. 

the  internal  popliteal  is  placed  at  first  beneath  the  fascia,  but  rrom\n^ 
superficially  to  the  gastrocnemius,  perforates  the  fascia  below  ^^«| 
the  middle  of  the  leg,  runs  with  the  posterior  saphena  vein,  and  teai. 
most  frequently  joins,  above  the  outer  ankle,  with  the  communis 
eating  saphenus  branch  of  the  external  popliteal,  to  form  the 
external  or  short  saphenus  nerve,  which  passes  below  the  outer  External 
ankle  with  the  vein,  and  supplies  the  outer  side  of  the  foot  and,^„^^^ 
the  little  toe.     This  nerve  gives  long  and  large  branches  in  the 
lower  part  of  the  leg  to  the  outer  side  of  the  calcaneum  and 
heel. 

The  communicating  saphenus  branch  (communicans  fibulee)  of  Cpmmu. 
the  external  popliteal  nerve,  not  so  large  as  the  one  from  the  in- Jvom  ex- 
ternal, descends  in  the  integuments,  and  unites  with  the  com-*«™jY, 
municating  from  the  internal  popliteal,  afler  this  has  perforated  teai. " 
the  fascia,  to  form  the  external  saphenus.     Occasionally  the 
junction  of  these  two  branches  in  the  saphenus  nerve  takes 
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place  opposite  the  pc^liteal  space,  and  beaeftth  the  iisMck ;  aaul 

<  in  those  instances  in  which  the  branch  from  the  esttemal  popM^ 

teal  does  not  unite  with  that  from  the  internal,  the  saphenua  is 

formed  altogetlier  by  the  one  from  the  internal  popliteal,  whilst 

the  branch  from  the  external  nerve  is  distributed  to  the  integu* 

ments  of  the  outer  part  of  the  leg.    There  are  also  other  cuta« 

neous  branches  to  the  outer  side  of  the  leg  from  the  external 

popliteal  nerve. 

continii..    The  eofUinuation  of  the  small  sciatic  nerve  perforates   the 

•in«u°  .fascia  of  the  leg  in  its  upper  third,  descends  with  tlie  posterior 

Sciatic,  .sapbena  vein  to  about  the  middle  of  the  leg*,  supplying  the  in* 

teguments,  and  joining  with  the  external  sapheaus  nerve,  or  the 

communicating  branch  from  the  internal  popliteal. 

cutaqe.      Tlve  cuUmcous  branch  of  the  obturator^  before  seen  at  the 

tiie  Ob-  knee,  descends  along  the  inner  part  of  the  leg  to  its  middle  or 

turator.  jgi^rer  third,  and  joins  with  cutaneous  filaments  of  the  internal 

saphenus  nerve* 
The  Fa-      The  proper  ya«€^  of  the  back  of  the  leg  envelopes  the  mus- 
*^        ^s,  and  is .  continued  externally  from  one  aspect  to  the  othtf 
without  iAtecruption,  but  internally  it  is  fixed  to  the  edges  of 
the  tibia,  and  is  not  prolonged  over  its  cutaneous  surface.     It 
sends  a  thick  process  between  the  muscles  of  the  superficial  and 
the  deep  layer,  is  continuous  above  with  that  of  the  thigh,  and 
receives  processes  at  the  inner  side  of  the  knee  from  the  ten- 
dons of  the  ^mi-tendinosus,  gracilis,  and  sartorius  musclea ;  and 
below  it  is  connected  to  the  internal  annular  ligament^  which 
..    may  be  considered  a  thickened  part  of  the  fascia.    Some  cutane« 
9us  veins  perforate  it  to  join  the  superficial  cutaneous  veins. 
DiiMc-    .  JDivide  the  fascia  by  a  vertical  incision  along  the  centre  of  the 
**^*      leg  a^  far  as  that  in  tlie  skin,  and  remove  it,  but  leave  the  deep 

Erocess  that  divides  the  muscles  into  layers.    In  the  superficial 
,iyer  of  musqles  are  the  gastrocnemius  and  soleus,  which  form 
the  prominence  of  the  calf,  and  the  small  plantaris.     Replace 
the  alvidp4  head  of  the  gastrocnemius. 
Gastroc      The  gastrocnemius  musck,  the  most  superficial  in  the  calf  of 
Muscle,  the  leg,  is  muj&cular  and  bifid  above,  but  pointed  and  tendinous 
below,  and  the  ionex  fleshy  portion  projects  lower  than  the 
Origin,  outer.     It  arises  by  two  heads  from  the  condyles  of  the  femur : 
the  inner  bein^  attached  by  a  strong  tendon  to  the  inner  con« 
dyle^  close  behind  the  insertion  of  the  adductor  raagnus,  and 
slightly  to  the  ridge  above  it  by  fleshy  fibres ;  and  the  outer  head, 
not  so  strong  as  the  inner,  is  also  fixed  by  a  tendon  to  the  outer 
condyle,  above  the  tendon  of  the  popliteus  muscle.   From  these 
heads  the  fibres  descend,  forming  a  thick  muscle,  and  end  bdov 
in  a  tendon,  which,  prolonged  on  the  under  surface  o£  the  mus- 

*  In  a  Tery  careful  dissection  by  Mr.  Henry  Long  Jacob  hi  the  4i 
room  of  the  College,  Session  1839^-40,  it  vrta  txaoed  to  within  iwo  ~ 
the  ankle. 
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jobs  withitfam  «f  dit  •ofootubMirttie  middlls'of  the  leg  in 
iSke*:te»uh  JkskiUis.    Its  cutaneous  aarftice  is  covered '  by<  the  Refa. 
^Mcm.  and  cuttmeous  nerves  and  veins.    Tiie  itidinMion  towards  ^^^^* 
each  other  of  the^twoiheads  oforigin  Ibrms  the  lower- lioondavV 
■of  the  popliteal  space )  the  internal  has  tp  ks  inner  side  the  semi- 
^Dembnauisne  and«emi«tendinoiu8  musoles,  and  the  external' « 
fiiif^ation  with  'the  biceps,  and  both  are  so  closely  united  to    ' 
tiie  capsnle  that  they  cannot  be  removed  without  opening  it. 
Ctttt  thfongk  the  outer  bead,  and  the  vessels  and  *  nerves  that 
aapply  'tfoe^noscie,  end  tbnow  it  downi    The  gastrocnemius  lieaB 
^m  dieiargesoleus  muscle,  and  the  small  plan^n'isi  but,'aibove,  on 
the  popliteal  vessels  and  nerve^  wldlst  they- are  on  the  popliteuil, 
and  on  the  brattohesi  that  leave  them* in*  this  extent. 
!.  Tlie  JD/iN»'<mttsd(e»ii1iic}^withl  the  gastrocnemius,  forms  thesoieui 
«alf  4if 'tine  ^,  is  large  and  fleshy  in  the  upper  part^  but  tendin- ^^''^'^^ 
dorin'the  lo#er;    its  ^^in  n'  irom*  the  posterior  part  of*  the  origin. 
head  of  the  fibula,  and  from  the  posterior  surface  of  the  upper 
tiM  of  tlie>same  booMrt  fnM  thie>  oblique  Hne  across  the  tibia  be- 
horn  Che  insertion' of  the  poplkeusy  from  the  inner  border  tof  the 
middle  >tliird  of  the  tibia/ ^d  between  the  bones  fh>m  a  teri- 
dbons  «telrorer  the  vessels ;  the  fibres  also  ixme  from  the  apoi 
Iraoroeis  on' the  under  surfiice.    From  these  attachments,  the 
MresiTun'oWiquely  to  an  aponeurosis  on  the  cutaneous  surface, 
«id  to  a  tendon  which  joins  with'  that  of  the  gastrocnemius  in 
^e  strong  thick  ifend!^  AchilHSf  which  commences  about  the 
nsid^e  of  the  leg,  descends  vertically  to  the  heel,  and  is  tnr-jnser.  ?^ 
MMMf  into  a  tough  surfkce  on  the  posterior  and  lower  part  of  the  *^<"* 
OS  calcis,  a  synovial  membrane  separating  it  from  the  upper  part 
6#the  benei    l?ho  soleus  is  covered  by  the  gastrocnemius  andneia. 
plaartarjs' muscles,  and  the  tendon  resulting  from  the  union  of^^^'*'* 
kt  tendon  with  that  of  the  gastrocnemius,  is  subcutaneous ;  the 
ttttscle  lies  on  part  of  the  fibula,  and  touches  the  tibia  by  its 
Ikkoav  attadiment'  between  the  popliteus  and  tibialis  posticus 
musdesi  also  on  the  deep  layer  of  muscles  and  the  vessels,  sepa- 
rated, however,  by  the  deep  portion  of  fascia. 

The  pianUirts  fMude  consists  of  a  small  muscular  portion,  Piantarii 
and  of  a  thin  shining  tendon,  -^the  longest  m  the  body.    The^""^*^' 
ariigim  is  fromf  the  line  leading  to  the  outer  condyle  of  the  femur,  Origm. 
above  the*  attachment  of  the  gastrocnemius,  and  from  the  pos- 
terior Kganient  of  the  knee-joint :  the  fibres  form  a  small  roundish 
nsusde,  about  three' inches  long,  which  runs  downwards  and  in- 
wwrdsover  thepopHteal  artery  hot  beneath  the  gastrocnemius, 
and  ends  in  atenaon,whicli,  concealed  at  first  by  the  gastrocnemius, 
becomes  cutaneous  on  the  inner  side  of  the  tendo  Achillis,  and 
is  ^kuitftBd  into  the  os  calcis  either  before  this  tendon  or  by  the  ifuer. 
side- of  It,  or  it  may  join  the  tendon.    The  muscle  is  covered  ^*^°* 
bjr  ^6<gastroenemius,  and  the  tendon  appears  from  beneath  this^oJ^ 
muscle  about  the  middle  of  the  leg;  it  crosses  the  popliteal 

Y  Y 
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Te886b>  and  Ue»  on  thd  poptitelMi  and  «oleiwmu8cWw  i  Theicn* 
don  18  veiy  thin,  and mhem  Aipetoked  Jbtcratty  i$  Ijkeii  ribmd« 
Thia  muscle  is  frequently  flbiseikti  ^t  when  preMentt  BuIb^I  to 
great  variefty  in  its  oHgini  «our$Q,  or  ioBertuHi. 
DiMco.      Detftdi  the  eoleus  from  the  iS)ia  aDd  fibula^-  avoiding -a  iNtmcli 
tion.      ^  ^j^  internal  popliteal  nervei  whieheuppliee  S9faift  of  the  deep 
snuM^ft  of  thb  leg,  and  usually  art6e»  above  thoianeh  ibrmad  at 
the  upper  border,  of  the  soleu8<r    Thisiinttsple  ai»d  tiUegaatroe* 
nemitn  may  next  4)6  remdved  ^byiQulfting  thfOvgih  tbe  tando 
AchiUis  near  ita  insertion » dean  then-^the  deepli^er  of  4weia« 
and  takeaway  the  lnteg!«ment  between  the  heetiand  vmer  an« 
Ide  tosee  theaimnlar  iigamebti 
Deep         The  deep  layer  o£  faseiak  a  horizontal  procesa.of  the  fiuda 
Ftfda'/  of  the  leg>  whldi  separates  the  deep  and  superficial  layers  of 
muscles,  and  is  fixed  to  the  margins  of  tiie  tibia  and  fibula    It 
is  nMsch  thinner  above  than  bek>w»  is  perforated  by.  soBoe  soiaB 
apertures  for  vessels,  and  is  attached  superiot^y  to  tbe  line  of 
origin  of  the  soleua  muscle,  but  inferiorly  it  joins  the  itUePtml 
Internal  annuloT  Itgfament^^-  a  structure  formed  chiefly  by  transverse 
]^^^^  fibres,  and  attached,  internally,  to  the  posterior  border  andsuoH 
™«n^-     mit  of  the  internal  malleolus*  and  externally,  where  it  is  wider, 
to  the  OS  calcis ;  and  forming  between  these  points  a  kind  of  arch) 
subdivided  into  smaller  spaces  by  partitions  sent  downwards  be* 
tween  the  different  tendons  that  pass  beneath  it*    Hie  cntane* 
ou6  surface  of  the  ligament  is  perforated  by  small  nervea  and 
vessels ;  the  upper  border  joins  the  fascia  of  the  leg,  and  the 
lower  gives  attachment  to  the  abductor  poUicis  muscle  of  the 
foot. 
Ditsec-       Remove  carefnlly  the  fhscia,  so  as  not  to  injure  the  vessds  or 
tiun.      nerves  beneath,  and  the  muscles  of  the  deep  layer,  four  in 
number,  are  exposed.     The  highest  muscle  is  the  popliteus, 
which  lies  close  below  the  knee-joint,  crossing  the  upper  extre* 
mity  of  the  bones,  and  being  covered  by  a  fascia  which  is  to  be 
reflected  from  it ;  and  the  three  others  are  long  muscles  passing 
into  the  sole  of  the  foot,  and  consist  of  a  verti^  part  paralld  to 
t!ie  bones  of  the  leg,  and  of  a  horizontal,  beneath  the  bones  of 
the  tarsus,  so  that  they  turn  round  the  lower  part  of  the  tibia 
as  over  a  pulley :  it  is  only  the  vertical  part  of  these  muscles 
that  is  now  dissected.     The  muscle  on  the  tibia,  the  smallest,  is 
the  common  flexor  of  the  toes,  that  on  the  fibula,  the  flexor  <tf 
the  great  toe,  and  the  one  between  the  two  bones^  reaching 
higher  than  the  others,  is  the  tibialis  posticus.     The  posterior 
tibial  artery  and  nerve,  with  their  branches,  are  also  to  be  dis* 
sectcd. 
Fopii-        The  popliteus  muscle,  of  a  triangular  shape,  and    situated 
iSulcte.  ^®^*"^^  *^®  knee-joint,  part  of  which  it  crosses,  ortaes   by  a 
origio.    s^''°"g  round  tendon  from  the  outer  condyle  of  the  femnr^  be- 
low the  attachments  of  the  external  lateral  ligament  and  head  of 
the  gastrocnemius,  and  from  the  front  of  a  depression  on  the 
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ofit^r  surface.     The  tendon,  situated  beneath  the  exteroai 
late>ral  ligament  and  within  the  capsado  of  the  joint,  perferateii 
the  capsule*  and  gives  attachnbent  to  thefleshy  fibres,  whiclfcso- 
tend  obliquely  downwards  and  inwards,  the  inferior  being  the 
longest,  to  be  inseried  into  the  posterior  surface  of  the  tibia  above  innfu 
the  oblique  line  on  its  posterior  part.    The  cutaneous  surfade  k^^^"* 
crossed  by  the  popliteal  vessels  and  nerve,  and  by  their  brandies; 
ami  the  popliteos  is  concealed  by  the  gastrocnemius  aa^  plaii4 
taris;    Along  the  upper  border  run  the  inferior  internal  artioulaor  Reu. 
vessels  and  nerve^  and  the  lower  corresponds  to  the  origin  df^'^"*' 
the  soleus;    Trace  the  tendon  into  the  muscle  to  see  the  pra4 
cesses  into  which  it  divides,  and  then  cut  it  across ;  the  ntasde 
lies  on  the  upper  part  of  the  posterior  surface  of  the  tl>ia, 
and,  whilst  within  the  capsule,  on  the  external  semirlunar  car* 
tilage,  and  articulation  of  the  tibia  and  fibula,  but  this  portion 
of  the  tendon  will  be  dissected  with  the  tendons  and 
around  the  knee-joint. 

The  jftexar  kmgus  dtgitorum  or  pefforcms  lies  on  the  tibia^  and  Flexor 
ia  the  smallest  of  the  muscles  of  this  layer,  with  the  exception  i^'£'^~ 
of  the  popliteus.    Its  origin  is  from  the  oblique  Ihie  across  the  MtMcie. 
tibia,  to  which  the  popliteus  is  attached,  from  the  posterior  ^'^sin- 
surface  of  this  bone  to  within  three  inchea  of  the    inferior 
extremity,  and  also,  on  the  outer  side,  from  an  aponeurosis  cover-» 
ing  the  tibialis  posticus ;  the  fibres  descend  vertical^  to  a 
tendon,  which,  appearing  about  the  middle  of  the  musclof  ce* 
ceives  the  fleshy  fibres  nearly  down  to  the  malleolus,  is  separated 
from  the  surface  of  the  tibia,  about  three  inches  above  the 
malleolus,  by  the  tendon  of  the  tibialis  posticus,  enters  the  pajf^ 
tition  in  the  annular  ligament  with  the  tendon  of  the  tibialis, 
but  separated  from  it  by  a  fibrous  process,  and  escaped  fr^m 
this  it  enters  the  foot,  and  divides  into  four  tendons  for  the  Tncer. 
four  outer  toes.    The  cutaneous  surface  is  covered  by  the  fascia  ^'°"' 
and  superficial  la^er  of  muscles,  and  in  the  inferior  fourtJi,  by  t^o^V. 
the  posterior  tibial  vessels  and  nerve ;  and  it  lies  on  the  tibia 
and  tibialis  posticus  muscle.     The  inner  border  is.  in  relation 
above  with  the  attachment  of  the  soieus,  but.  below  with  the 
tibialis  posticus  which  has  passed  beneath  it;  the. outer  is  in 
contact  with  the  tibialis  posticus  and  tibial  vessels,  but  below  it 
corresponds  to  the  flexor  longus  polMcis  muscle.    A  separate 
synovial  membrane  is  found  with  the  tendon  as  it  passes  through 
the  annular  ligament. 

The  tibialis  posticus  muscle^  situated  between  the  two  bones, -nbiaiii 
is  concealed  by  an  aponeurosis  which  covers  it,  and  partly  bygJi*^£| 
the  other  muscles  which  overlap  it.    It  is  large  and  muscular 
above,  but  gradually  diminislies  in  size,  and  arises  from  all  the  origin. 
{Hastier  ior  surface  of  die  interosseous  ligament,  from  the  contiguous 
aur&ceoF  the  tibia,  irom  the  portion  of  the  inner  surface  of  the 
fibula  behind*  the  attachment  of  the  interosseous  ligament,  and 
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BbOYthy  twvtproce8M4,-**0iie  to  the  head  «of  tke  6bidm,«id  lUt 
other  to  the  tibtlt  belotirttlie  obHqtteiioor^Bo  that  jtiAliiftircatAd 
superiorly,  and  between  the  headb  paaa  the  anfcrier  tibial  veatek. 
The  fibrei  descend  to  a  tendon^  whioby  coHnaeneinghigli  up  «o 
tte  ctttabeous  Burface»  and  receiving  ibreedoira  to  the  intamri 
nallediusy  is direotedt  in  the- lower  fourthof  the  legv  betweed 
the  bene  and  flexor  digitorum,  and»  beoome^free  from  muscular 
6bre8,  lies  in  the  groove  behind  the  internal  maUeoUi8»  enten 
the  sheath  of  the  annular  ligament,  which  is  lined  by  a  separata 
synovial  membraney  and  it  is  fixed  to.  the  groove  in  the  t^biaby 
a  process  of  fibrous  strutitnre  that  separates  itfrokn  the  tendoD 
of  the  flexor  dtgitorum,  which  is  external  toiit;  at  tke  loirat 
border  of  Ae  ligament  id  entecs  the  foot^  and  is  directed  to  the 
inser-    scaphoid  boue  into  which  at  la  inserted.    On  the  cutaaeoaa 
^^"'      surfiioe  is  the  apoaeurotic  expansion,  which  is  connected  to  thd 
^^]     hmteBf  separator  the  tibialis  flrOm  the  other  muscles^  gives 
attachment  to  the  flexor  digitorunH  and  ends  below  snr  an  arched 
border^  below  which  passes  the  tibii^^  It  is  dao  covered  by 
the  superfidftl  laver  of  muadesy  by  the  posterior  tibial  vesaeis 
and  nerrey  and  beJeW'by^the  flexor  digitorau;  and-hi  the  nddde 
of  due  leg  it  ia  overlapped  by?  the  Aexor-digilol'ran  and  flexor 
poUicis'  rnoska.    Along  the  outer  bolder  arethe  fibula,  peroDeal 
vessels,  end  flexor  poUicis  muscle);  andeleag  the  inner^  &e  taUa 
and  flexor  eommunia*  ;  The  imnsde  lies,  ew  the  interosseoot 
ligansenti  end  surfiices  of  the  tibia  and  flbuia,  sad  Ithe  'iq>per 
part  allows  the  anterior  tibial  artery  to  pass  forwards. 
Bosr        mhe  Jieaoor  poUicii  ibn^MCiw  the-  thiclDest^aad  lergest  of  the 
g^  asnsclea  of  this  iayer^  is  situated  en  >tfaefibala,  end  its  beHy 
Origin.  eoQtends /'lower  down  .than  Ahosefof^the  other  t«r»..  it  oniit 
ihnn  ihe^two^lowertfiirdnef  ithe  poaterior  surface 'oi  the 'flbdhi^ 
from  the  lower  part  of  the  interosseous  ligament  near  it,  eari 
'^  ftom  the- intentmseularskptttm  between  at  kod.^ie  pcrt>nei 
'  '  ausdes  t)  the  fihsea  desceikd  tofia  teiiden»  >which  becomes*  sp»> 
parent  lOb  the  surfieiceof  ^  the  vitt8de«iear>the.  lower  end  of  the 
nbida,  .passes  thniu^.aeeparate  partiitioft'ia)  thfeaaimidar  l%iu 
ment,  'about  half  an  inch  exlfirnBi  to  the  nteryaad  lined  b^a 
iDMr.    distinct  synovial  4nemfatane^  cnHers'the  graarw  in'the-astiagelaa, 
^*^'     ifi  which  it  is  bound  down  by<a  fihoMs  expansiori,  aadrpwaeato 
Reia.    the  inner  side  of  die  foot  to  the  great  .toe.    Tfaronuacfaf^ 
^^'    covered  hj-  the  fascia :  and  soieils,  and  :UeB  ^on'  the  -fibuk  and 
lower  extremity  of  the  tibia,  concealing. the< peroneal  •v^ssele 
which  >are  env^ped  in>.the;fibres.    The  outer. border- is  con- 
tigeotts  toahe  peronei  .muaalesT  and-.thc inner  «oi^cfaci9  the 
poslerioff  tibial  >veaiela  and  nerves  in  the  middle  o&'tha  leg)  ctad 
overlaps  the  tibialis  posticus  muscle^  .  m  ^ :..?..« . 

Pwtft.  *'  fThe  fMftimin:4ibud€t9it9ry  exiendflfrom>  thelewevAbordcttt^of 
$^    the  popliteuiirmiiBele  to  the  Jower  boedef  of  <the*i|Btaitel  -  auDohr 
\rter7.  Ugameoitirwhere itdtvidaa:beneath t|[ieattdwoioe.|x>llidstntf> tbe 
plantar  arteries.    Its  directidivir  downwards  and  inwards  from 


usttcno^  i^fp  <m:>iaH}r  689 

tlie  intervHl  beUv^en'the  bottes?  to  the  to^vrariexireinlty'of  the 
tibia,  on  whtok  k  is*plaeedy«iMlf  iti  i«  separated  from  the  margin 
of  ihie  bone  bjtlie>  breadth  of 'the  flexor 'digitorum.  In  thia 
caucae  the  artery  is  covesed  by  the  fleshy  belliea  ofthe  gaatroc- 
nenriaa  and  >soleua>  to.  thie  .middie  of  the  \egi  but  below  this, 
lying ioearev  the  inner. border  of  the  tendoAohittis- than  that  of 
iihe  tibisy  it  is  covered  only  by  the  integuments  and  fti8cia>  andat 
ite'teniiiiiation-'it  is  beneatli  tlie  annular  tigafaent;  it  lies  on 
the  tibialis  posticus,  to>  the  spot  at  whioh  the  musde  fiasaes 
beneatih  tibe  flexor  dtgitoram^  then  on  the  fibres*  of  the  flexor 
BtlMAed  to  tthe  aponeurosis  over  the  tibialis  posticttSy  andflaallj^ 
on  the  lower  extremity  of  the  tibia  for  about  one  inch)  and  on 
Ae  «8tragalciSi  In  the  upper  third  the  posterior  tibiai  artery 
has  no  nnsele  inoontact  lateraUy  with  it,  bat  it  is  accompanied 
by  two  veins  which  closely  aurroond  it,  and  by  the  posterior 
tibial  nerre^  which,  lying  on.the  inner  side  at  tlie  lower  border 
of  thepopttteus,' crosses  it  soperficiallyv^and  is  situated  to- the 
odter  side  dose  below  the  origin  of  the  peroneal  artery;  in  the 
middle  third  die  flexor  pollieis  and  flexor  digiCorum  are  -clo^ 
tO'the  vessds,  the  nerve  being  stilV  external,  and:  maintaining 
this  relation  till  it  passes  beneath  the  annular  ligament ;  in  the 
lower  third  die. flexor  pdlicis  is  not  so  close  to  them,  .and  the 
iBexor  digitorum  is  beneath  them ; .  the  nerve  has  the  samerela^ 
tion.  Many  muscular  unnamed  branches  are  given  to  the  Branch. 
auperflcial  and  deep  layers  of  muscles,  besadea  the  laiger  named  ^' 
branches. 

.    The  iaUemal  reeurrentf  to  the  knee-joint,  perforates  the  inner  intemai 
part  of  the  soleus  muscle^  crosses  the  inner  surface  of  the  tibia,  fS^^ 
turns  upwards  and  inwards  to  the  articulation  of  the  kaee^  and 
inosculates  with  the  inferior  intemai  articular  artery  of  >  the 
popliteal. 

The  peroneal  artery^  often  as  large  as  the  trunk  of  tfie  JJ5^«< 
posterior  tibial,  arises  about  one  inch  and  a  half  below  the  bovder   "^^^ 
of  the  popliteus,  runs  downwards  and  outwards  oa  the  tibialiB 
posticus  muscle,  external  to  the  posterior  tibial  nerve,  entere 
the  fibres  of  the  flexor  poHicis  longus^  lying  close  to  the  iibula 
in  a  tendinous  canal  formed  for  it  in  the  muscle,  and  reaches 
the  lower  border  of  the  interosseous  membrane,  where  it  dividea 
into  an  anterior  and  a  posterior  peroneal  artery.    In  this  course 
llie  artery  sends  two  or  three  branches  round  the  outer  suvfeee 
of  the  fibula,  and  beneath  the  flexor  pollieis  to  the^peronei 
muscles ;  the  lowest  of  these,  near  the  malleolus,  anastomosea 
on  this  process  with  the  external  malleolar  firom  the  anterior 
tibial.     Another  branch  of  the  peroneal  is  the  mUrkhus  arUryyVuM. 
which  enters  the  fibula  about  its  middle,  and  -supplies  it.    The  ^^' 
afUirior  peronealy  one  of  the  terminal  branches,  passes  forwards  ADteriw 
through  the  aperiare  below  the  interosseous  membrane,  and  in  j^*^ 
tfaet  front  of  tne  leg  divides  into  branches  to  anastomose  with 
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Fostc.    t^^  external  malleolar.     The  posterior  peroneal  descends^  in  the 

"^''      direction  of  the  trunk,  over  the  articulation  between  the  tibia 

and  fibula,  and  ends  on  the  outer  side  of  the  os  caldsby  dividing 

into  many  branches ;  some  of  these  supplj  the  os  calos,  odien 

run  forwards  below  the  fibula  to  anastomose  on  tlie  outer  side 

of  the  tarsus  with  branches  from  the  tarsal  artery,  whilst  otben 

descend  vertically  to  the  lower  border  of  the  foot,  and  join 

with  branches  from  the  external  plantar.     Opposite  the  loirer 

border  of  the  tibia,  tlie  posterior  peroneal  sends  intemallj  t 

transverse  brancli  to  join  with  a  simitar  one  from  the  posterior 

tibial,  and  thus  to  form  an  arch.    Occasionally  ihere  is  aseocnd 

arch  below  this. 

Nutri. ;      The  nutritious  artery  of  the  tibia  is  a  smidl  InraDcii  tiiat  varies 

tious  of  In  jtg  origin ;  it  enters  the  foramen  on  the  posterior  surfine  d 

Tibia,     the  tibia,  and  is  distributed  to  its  substance. 

Commu.      Near  the  malleolus,  branches  ran  inwards  to  ramify  on  this 

an?T*^  process,  and  at  the  lower  extremity  of  the  tifasa  a  oomraunt 

sal.      'eating  branch  is  directed  horizontally   outwards  beneath  the 

flexor  pollicis,  and  fbitns  an  arch  with  a  similar  branch  firoa 

the  posterior  peroneal.    In  the  interval  between  the  msSleohtf 

and  OS  calcis  numerous  small  branches  are  suppfied  to  the  bona 

of  the  tarsus,  and  the  tibio-tarsal  articulation,  and*  they  vA" 

stomose  with  branches  given  to  these  parts  firont  the  anterior 

tibial,  plantar,  and  peroneal  arteries^  <i    '    - 

Veini.        The  posterior  tibial  vetas' commence-  bn  the  innar  side  of  the 

ibot  by  the  union  of  the  plantar;  with  other  deep  breaches;  they 

surround  the  artery,  sending  cross  branoh8& over iti.ac^  joined 

by  the  peroneal  and  other  branches  cocrespondiag  Uf  tbe 

•rteries>  and  unite  with  the  anterior  tibial  fit  tlie  Jowev  border 

of  the  popliteus  to  form  ^e  trunk  of  tlie  fMipliteal  .rein*    Mtsj 

branches  of  communication  pass  to  the'  intismal  saphena  veia* 

FMt<^        The  posterier  tibial  nerve^  a  contiauatlon  of  the  intenid 

bui  "  popliteal,  begins  at  the  lower  border'  of  the  pQpUte>|iS)  ^wbene;  the 

^^^^'    DanUe  of  popliteal' ceases^  extcods  to  the  interval  betwecfli  th( 

heel  and  innerimlde,  and  divided  beneath  theini^raal  jooukf 

ligament  into  internal  and  external  plantar  nerves.  »Tbe  nerve 

closely  accompanies  the  artery,  is  covered  by  the  same  parts,  and 

lies  on  the  same  muscles ;  it  is  to  the  inner  side  of  the  artery 

at  the  lower  border  of  the  popHteas,  "but  it  soon  crosses  to  the 

outer  side,  being  found  between  it  and  the  peroneal,  and  it 

keeps  tliis  relation  to  the  outer  side  of  the  vessel  till  it  enters 

Branch-  the  foot.    The  branches  to  the  deep  layer  of 'ftitfedes  arise 

^        either  from   it  in  the  leg,  or  bv  a  common  trunk  fi-om.the 

To  Wex.  popliteal,  Which  divides  into' the  dlffei^entftrAWqfi^l    Thfe'frierye 

torum.'  to  the  flexor  digitorum,  i^equehitly  arisek;  W'n  dbiHWiif^ 

Toribi.  with  the  oiher  branches,'  ttnd  deicehd^  'io  tli^'thiAcSii  -tWe 

tiiiT"  ^9x^m  bE«mflli  is  the.neiiryfe  ^  tl?e.Ubiafej^prti<mvM^!^iJ*^^ 
some  filaments  to  the  upper  part  of  the  muscle,  an4ij#  ^^ 


DXMECTOON  .OF.TVIR.  TOM*.  69tl 

prolonged,  to-  nekr  its  middle.'    The  nerve  U> .thei  flieaMn  pollids  To  fim- 
rum  oatwftrdst'aeknetimetljingoii  theperonetl  arteryytQiabout  cur'''^ 
thelairer  third. of  the  leg,  befiire  being; disliributed  to,  the  muscle* 
Above  •tbe.oft'Cakis  tt  gives  off  a  cutaneous  braochi  whtc^  de^cutaae. 
soend%  and  b  distributed  to  the  integuvnenta  of  theiaaeK  and^^' 
lower  part  of  the  heeL 

Open,  the  different  sheadis'of  the  aonulae  ligBine»t  tasee  4be  Paru' 
relationa  x>f  the  tendons  and  veaseb  passing  throu^i  them4 '  The  ^TS- 
division  nearest  the  maUeolus  contains  the  tendon  of  the  tibialil  ^|*r 
postioos^  which  lies  on  tihe  interiMil  lateral  ligatnent,!  and •  is  mem. 
reoeived  into  a  groove  in  the  bone  which  is  lined  by  a  synovial 
membrane.  Immediately  external  to  the  tendon  of  the  tibialis 
28  that  0f  the* flexor  digitorum,  which  Js  aeparated  fvom  the 
ibrmer  by  &  fibrous  partition^  and  its.  sheath  is  also  lined  by  a 
synovial  membrane  9  ia  consequence  of  .the  tendons  of  the 
tibialia  and. flexor  taking  different  directions  ijei  .  the  foot^ .  tiiey 
are  aeparated  below  Irom  each  other  by  an  interval.  The  next 
sheath  contains  the  posterior  tibial  vessels,  with  the  nerve  close 
to  their  outer  sidcy*— the  tendons  of  the  flexor  digitornm  longifs 
and  tibialis  posticus  being  about  a  quarter  of  an  inch  nearer  the 
malleolaa,  and  that  of  the  flexor  pollici^  half  an  inch  external.or 
poateviov  to  them;  the  artery  liea  on  the  astragalus,  and  at  the 
lower  pavt  of  the  ligameiit  on  die  tendon  of  the  flexor  poUicia 
longus,  which  crpsses  beneath  1  it;  and  at' the  lower  .border  of  the 
iigament^  or  «ooner>  iti  divides  into  internal  and  exteraali  plantar, 
and'  gmaoff'bnKMshes  to  the  noalledlus  and  caloaneum.  The 
iiceve  divides  benealh'the'liganieot  into  Intemal  and  external 
pittntar,  or  this  :mi^.  take  place  above*  one  branch  being  thee 
ibund  on  each  side  of  tlie  vessels.;  it  .gives  off  a  cotaneoua 
^fttddh  to>  the  intiegiimettts  of  the  sdei'of  the  fimtv  which  per- 
foseteflr  the  ligaments  The  last-diyiston  of  lhe> ligament  is. £»r 
the  tendon  of  the  flexor  pidiicis,  which  is  contained  in  a  gcoove 
iefithe'aatragdos^  in  which  it  is  bound  >dowD  by  a  fascia^  the 
ihealh  oontaimng  a  synbvial  membrane  y  tAio^ey  it.  is  placed  on 
thireeiev  aide- of  the  vessela^  but  btiowt  it  crosses 'beneath  them 
teveadil  their  inner  sidei 
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toes,  and  at  its  anterior  extremity  make  a  tiaiivrerse 
tha  flops  of  integument  to  the  inner  and  outer >  bordens  of  the 
foot)  and  afterwards  remove  the  -skin  fnack  «ach  toe,  -aivoidiii^ 
the  digital  bnmches  of  the  vessels  and  nerve  aloag  its  sides. 
The  cellular  membrane  is  very  abundant  ia  the  foot»  .and  ia 
thickest  over  the  heel,  and  the  articulations  of  the. metatarsal 
bones  with  the  phalanges.    Some  cutaneous  branches  off  nesves 
with  arteries  perforate  the: fascia;  and  the  cutaneous nocve- of 
the  sole,  the  annular  ligament* 
Cutane.      The  cutomous  nerve  of  tke  sole  cf  ibe  footvvm  from  the  tn** 
JJ^eof^n^c^  plantar  n^rve  while  this  is  beneath  the  amualar  ligMwnt, 
the  Sole,  perforates  this  structure*  and  descends  into  the  sole  of  ^  fbot* 
supplying  the  integuments  of  the  inner  and  under  part,  whilst 
other  filaments  are  continued  to  the  heel.  When  .there  is  a  high 
division  of  the  posteriov  tibial  into  the  plantar  nerves,  thi»  will 
arise  from  the  phmtan 
cutane-:     Other  cutaneous  filaments  in  the:  sola  are  -derived  from-  the 
Hanur.  plantar  nerveS)  and  the  largest  of  these  .are  from  the  intecBBl 
plantar;  they  perftarate,  irregularly,  the  fascia^  andave  lost  in 
the  integuments. 
DisMo       Take  awav  the  cellular  membrane  from  the  s^  to  eypese,  the 
tion.      plantar  fiucia,  and  begin  behind  where  it  is  thickest;  coBtisue 
It  forwards  to  the  clefts  of  the  toe%  where  fibrous  iprooeaaea 
given  off  from  it  to  the.  akin  are  fiNind  to  enclose  the/  celUdar 
tiasue  in  their  areolse.    On  each  side  of  the  eeaitre  the  ftaoia  ia 
weaker  and  oearer.the  integument^  and  the^digpilalibaHsehesI  of 
theaerve  .and  artery  to  the  inner-  sidetof  .the  gveat  toe,iand  evter 
side  of  the  little  toe^  are  to  be  avoidedas  tlMon  escape  finDin.be« 
niathtkej  central  4>ieoex>f  fascia*  Either  back  than  the  othera^ 
Ahmg  the  toes^  connecting  ene  to;  the.other^  endoonieap^tediBg 
to  the^web  between  them*  is  ihci  fibrous  iband  or  Oanavaae 
ligament  of  the  phalanges^  wiach*  is  siaBilavi  to  4hat  nn«  the  heed. 
If  the  digital  branches  almig  tbetaideB  ef  the  l0eS'aiB:iuit<^iaH 
sected  olit,.fbUow  tbeaSi^  ••  '  •<  . 

Fbnur  The pUmkurfncio^  or  aponeuBOsis.' ia  strong  andiafaiaiins^'O^'a 
^*'<^'  pearly  white  colour,  and  bmds  down  thennmeles  in  tbe<,BQle 
of  the  foot,  sending  processes  downwards  which  divide  them 
into  bundles.  It  consists  of  a  thick  central  parti  and  of  an  ex^  > 
temal  and  .internal  weaker  portion.  The  central  part^fidiidi  is 
referred  to  when  peaking  of  the  fascia,  is  thick,  end  pointed 
behind,  and  is  attached  to  the  os  calcis,  but  as  it  extendafbr. 
wards  to  the  toes  it  becomes  thinner,  and* gives*  off iwhen. near 
to  tliem  numerous  fibres,  which  contain  much  fiit  qi.  their  inter- 
spaces, and  are  inserted  into  the  skm  at  the  olefts  of  :thetoeSy 
and  into  the  transverse  ligament.  If  the  cutaneous  fifarea  be 
removed  the  anterior  arrangement  of  tins  portion  of  dm^fhsDie. 
will  be  seen:  opposite  the  heads. of  the.metataniali>bonar  it 
divides  into  five  processes,  which  are  continued  fiirwardaitajoii*' 
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tbeaheatli  of  the  tendons  to  each  toe,  and  the  nargiiie  of  eaek 
process  are  reflected  •doimwarda  on  the  sides  o£  the  tendoito  to 
unite  with  the  transverse  metatarsalJigianienty  and  thus  to  coaa* 
plete  the  upper  part  of  the  sheath  for  the  t^idons  ;<  this  is  seen 
hf.  dividing  the  process*  over  the  tendons  and  reflecting  it  to  the 
aides*  Where  the  processes,  aeparale  from  each  other  the3B  are 
cmmeeted  by  transverse  fibres  whidi  form  arches»  and  beneath 
these  pass  the  digital  branches  of  the  artery  and  nervesy  and 
the  hmibricales  muscles*  which  now  become  superficial*  This 
poRtion  of  tiie  fiweia  is  separated  from  that  on  the  outer  and  the 
iDD^.nde  by  &  depressed  line^.  in  which  a  process  is  sent  down-i 
wards  between  the  muscles*  and  the  cutaneous  nerves  perfi>rate 
it4n  this  spot ;  it:  bounds  the  middle  set  of  muades  of  the  ft>ot» 
and  conceals  the  flexor  digitaraai  breius  which  arises  from  its 
under  sar&oe.  The  outer  .portion,  next  in  thickness  to  the 
middle,  is  stronger  behind  than  before,  and  forms  a  thick  band 
between  the  os  calcis  and  prominence  of  the  fifUi  metatarsal 
bone  9  it  conceals*  the  abductor,  minimi  digiti  muscle.  The  inner 
diffision^  much  the. thinnest,  may  be  incautiously  removed  wish 
the  cellular  membrane  i  it  covers  the  abductor  pollicis  muscle^ 
laattaehed. behind  to  the  internal aimnlar  ligament,  and  is con- 
timioas  with  the  fasoiaof  the  dorsum,  of  the  foot  The  inum^  Trani. 
vetse  Uffommi  of  ike  it>e$  is.  a  band  of  fibres  situated  in  the  [J^ 
poBliona  of  skin  between  the.  toes,  preventing  their  separation  t  j"*"^^ 
the  asmo  iaibi»ija  the  hand*  r  It^ia  attached  at  Aeiextremitiea  *  ^' 
to  the  sheaths  of  the  great  and  little  toe^  and  in  the  intervalr 
between  them  it  is  stretohed  across  the  centre  of  the  meta- 
tuiai  phalaqgasy  heiiig  attashed  byipmcessea  to  the  sheaths,  and 
forming  arohes  in  thednterwaUi  between  tbe^toes^  beoeath  whi«^ 
paaa  tho'digital  nenrestand  vessels  .  Some  of  the/ •  cutaneous 
fiiBare»'  atf.  the  oentiaL  pertioa  of  libe<&oia  join  this"  structore^     • 

.  The  flezoa.tendenefar  each  toe  are^contain^d  in  a  sheath  which  sbeath 
biafeithem.tothe^pwoved'Surfaes  of  the  phalanges,  wttbw^richl^c^^/ 
they  are  in  contact  from  the  head  of  tbei  metatarsal  booe^toAona- 
Aq  last  pbakun:*  j.  This  is  thieJcer  eppesite  the  centre  of  the  two 
fiorst  phaiangea>UiaD  opposite  the  articulation^'  iron  titfs  ^presence. 
nfitwx)  finnieariiiaginoas  bands,  which  arch  ovcr^tbe  iendon% 
and)  are  united  to  /tbeisnargina  of  the  phalanges*    If  ^le  thinnee 
parttona. be^eamoTedi. these bandewtU  bemone apparent*'    llhe' 
abeath'ts  &itned  ib  theopper  part  by  the  poctionstof  the  plantar 
ftsoiadippii^  down  (and.  it.teamhMtes  eai  the  last  m  ungual 
pkBlanx>x  thisis  moreidistinotly^  seenin  the  hand,'i0bare  the 
porta  ere'  largeri .  On  the  sides  •  of < 'the  afaetlii  <are  the  •  digital 
neasres  andivesselsk 

'iTe  enamine'the  seplwofithe»|^ntarifasoia^<d0vide  the^eentvalDiiMc- 
psation  by  an  inciaion  aleng4t,<atpacBteiit  ikons  the  muscle  be»^^"' 
msath,  and  throw >'back  •the  teps  to  the  lines  that  mask  the  place 
where  :these'cn»  isenti inwards;'  tbe^cutaaeoua nerves jsae to  be 
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left  untoaehed  in  doing  this.     Remove  alao  the  outer  fltid  inner 

portions  of  the  fascia,  and  separate  the  muscles  that  they  cSfvr 

from  the  septa ;  leave  the  thick  process  betireeii  the  oe  takm 

and  tuberosity  of  tlie  fifth  metatarsal  bone« 

sepu         The  septa  of  the  plantar  fascia  are  two  vertical  ptticeBseB  that 

Fmcu.   ^P  between  the  muscles  of  the  fbot^  so  as  te  ilivide  them  into 

interiMi.  three  bundles  or  sets.  The  iniemal  passes  between  the^abductar 

poUicis  muscle  and  flexor  brevis  digitorum  to  be  fixed-  to  ihe 

Inner  side  of  tlie  taraus ;  it  is  perforated  by  die  internal  plantar 

nerve,  gives  a  ^eath  to  the  tendon  of  tiie  fleseor  longais  pol« 

licis,  and  sends  externally  a  horizontal  process  beneotfa  the  flexor 

brevis  digitorum  to  join  the  external  septum^  tfausgtviaig  a 

Ester-   sheath  to  this  muscle.    The  external  MpHant  separating  the 

"*''       flexor  brevis  digitorum  from  the  abductor  minimi  digfti,  is  per* 

forated  by  the  digital  nerve  and  artery  for  the  outer  aide  <of 

the  little  toe,  and  is  joined  by  the  pocess  sent  to  it  from  the 

mternal. 

oitMc.      Take  away  the  septa,  fascia,  and  c^olar  membrane  ^cn  the 

^^'      foot,  taking  care,  in  front,  of  the  digital  nerves  and.  aHeries. 

The  muscles  of  the  foot  are  separated  by  the  fascia  into  three  sets: 

one  for  the  great  toe,  another  for  the  little,  aiid  the  imervesiag 

one  for  the  other  toes ;  or  they  are  again  divided  Into  laj^ers: 

the  first  consisting  of  the  abductor  |x>l1icis'  to  the  iiiMde,  the 

abductor  minimi  digiti  to  the  outside,  and  the  flexor  brevk 

digitorum  muscle  between  the  two  others  e  these*  are  the  thfee' 

now  exposed  by  the  dissection. 

Abdno-      The  abductor  poUidgi,  the  most  internal  of  the  sopeilficial*  layer 

nc'if^^  <^  muscles,  is  bifurcated  behind,  but  pointed  aad  tencKnous  m 

Muacie.  fronU    It  aritet  fnxn  the  itmer  side  of  the  large  tubercle  of  tiie 

oristn.  ^  calcis,  from  the  internal  annidar  ligament,  and  along  the  siditf 

of  the  tarsus,  from  the  tendon  oi  the  tibhdis  poeticiis  4nsev«(d 

into  the  scaphoid  bone,  some  fibres  also  come  from  tJweifhaeiA 

covering  it,  and  fVom  the  intermuscular  septum  'beeweett  it«iirf 

the  flexor  digitorum.    The  fibres  nm  obliquely  ifonMarda  to  the 

.  tendon,  which  appears  on:  the  cutaneous  surfaoe!  abottt  the 

mtdde  of  th^  fbot,  then  passes  fdrwards^  beings  joined  by  fleshy 

Inter-    fibves  ^fi^m  the  flexor'  brevis  polliois,  and  is :  mUfttd  >tHtoi '  Che 

''"'     iiMMv  side  of  thb  metatarsal  phalanx  of  the  gre^  im^  unitjaie 

with  thei  tendon  of'  the-flexor  breviu  .pollioi8'S/«  aesuoimd  Aontf 

Beta,     is'oonnectkl  with  the  teitdon  of  insertiooi  ■'Xhe 'UMMidQ' ia -iD 

Mara 

contact  with  the  plantar  fisiscia  by  its  cutaneous. auvfliee-^itfodj it 
......  Mes  >  en  •  the  phwtav  vessels  ^d  tmwieit'  on  i  the  J  tftndona?  of  Ihe 

nraseles'  seen '  in  the  back- of  tbei  leg;  vit.  tliei  flescorilofagus-digij 
torum  and  flexor  longus  oolliois,  on  the  aeotesasy  musoleto  &il 
long  flexor,  and  on  the  flexor  bvetis  poUielsu^^MlThefiotiteatboffdei' 
tseeparated  irom:  the'  flexdr  bvevisi  digito»qniKby^)the*i]Mtemsi 
plantar  S€^MMi>|  aad  the  inner  corresponds  <tp  ^H^  tamixs^mst 
msevtions  of*  the- tibial  >mU80lea«  i  '-  ^ '.  -rm  o-.j  ^m  jiit  un-A-t  [tn 
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The  flexor  brevis  digUorum  vel  perforatos,  situated  io  tM  Flexor 
eenire  of  the  sde  of  the  foot  in  a  sheath  of  plantar  fascia^  ^^Shude. 
pointed  at  its  attachment  to  the  os  calds,  but  divided  about  the 
middle  of  the  foot  into  four  tendons.    It  arises  posteriorly  from  Origin. 
the  inner  side  of  tlie  outer  tuberosity  of  the  os  calcis,  between 
the  abductor  poUicis  and  abductor  minimi  digki,  from  the  f^ntar 
fiMcia  coveting  it|  and  from  the  se|>ta  between  it  and  the  other 
muscles  of  this  layer :  the  fibres  run  forwards^  and  end  about 
the  centre  of  the  foot  in  four  small  tendons,  which  are  placed 
over  the  corresponding  divisions  of  the  long  flexor,  pass  over 
the  metatarso^phalangeal  articulations,  covered  by  the  processed 
of  (he  plantar  fascia,  and  eater  the  sheaths  of  the  tendons  to  bd 
inserted  into  the  second  phalanges.    Lay  open  the  sheaths  <tf  loMf^ 
ooe^  or  two  toes,  and  each  tendon  will  be  seen  to  be  aocom-  ^*^°' 
twnied  by  a  division  of  those  of  the  flexor  longus,  which  lies 
beneath  it  as  far  as  the  centre  of  the  metatarsal  phalanx ;  at 
this  point  the  tendon  of  the  flexor  brevis  is  perforated  by  thaH 
of  the  flexor  longus,  which  is  now  superficiu,  and  continues  to 
the  Jaat  phalanx,  into  which  it  is  inserted ;  the  tendon  of  the 
bfevis  now  placed  nearest  the  bone  <—  the  lateral  portions  into 
which  it  was  divided  having  again  united  —  separates  fd)out  the 
middle  of  the  second  phalanx  into  two  processes^  which  are  in-< 
serted  into  its  sides.  The  flexor  brevis  is  covered  by  the  plantar  Reia- 
fitsoia»  and  in  front  by  branches  of  the  internal  pkntar  nerve ;  ^°*' 
nod  it  lies  oa  the  tendons  of  the  flexor  longus  and  its  accessory 
muscle,  and  on  the  external  plantar  vessels  and  nerve. 

'  The  oMtiotor  minimi  dsgiti  musoUf  placed  on  the  outer  side  amuc- 
ef  the  foot,  and  .the  last  of  the  superfidal  layer^  arises  from  the|(J|[Jf** 
OUtey  tttberosi^  of  the  os  calcls,  from  the  outer  part  of  the  inner  ^^. 
tuberosity  of  the  samie  bone,  from  tlie  plantar  aponeurosis^  and  ^^^ 
fmm^the  external  septum.    The  fibres  are  directed  forwards  to 
a !  tendon,' which  commences  at  the  base  of  the  fif^h  metatarsal 
kone,  passes  dnwards  over  it»  and  is  inserted  with  the  flexor  inaer- 
bmvia  nlinuni  digtti  into  the  outer  side:  of  the  base  of  theflrsft^^''"- 
phelanx'df  this  toe.    The  strong  plantar  fascia  covers  the  cuta^  j^^,^ 
oaouH  surflMse  of  the  musde.    It  lies  on  the  long  pJentar  iigaK  tioni. 
mcDtf  part  (ji  the  aecossorius  muacle,  the  tendon  of  the  p oroneua 
iMgui^  aftdr  theiflexor  brevis  mir|iml  digiti« .  Alonjg  the  wmtus 
bcorderare  the  exteimal  p)aBtar*vessel6fand:n0rve)<  todthe  outev 
CK^rrespondsi  ten  (be  external  side  of  the  tarsusi  and*  tbe'.<fifUi 
siotatarjsaiibone.^co  -I'l.:  /'•  j  • ,-  ,/••...  ,-, 

jiiCUt  throbght  tbtf  lattechmenA  of  these  three  musoleaito.th&ott  oiMec 
oiikfe^aodothrow:thekn..tD  tbe'te^,:ooticitg  iat  the  same  ttnietioo* 
Ab  nentesi  to  tW-flexor. brevis  and  .abiduiDtorpollkiB  musoles 
ffdmrtheinterBdlpIantaii,  andthaD  tot^ie  abdutttdriminimirdtgiti 
from) Ahe-eftiteritaif .'pkntait . nen^^ftf  AertioiMi ? tlM  oellidat imem^' 
tHmpe-ffcom  the  tplantar'vessels  and  nerV)eii)hrougjiiit.potoivieii'>|r 
and  clean  the  accessorius  muscle^aild^tendoniipf)tbQ'Iongfle«Qr 
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of  the  grefti  toe  and  of  the  other  to6s»  whicb^constilQte  the 

next  layer* 

FittUf       The  plantar  arteries  commence  at  the  bifiircatkm  of  <the  pos* 

iie»r     terior  tibial  artery,  in  the  interra^  fae^ween  the  heel  aad  i—cr 

intcnuu.  ^^®>  and  beneath  the  abductor. pollteut  mwde..    Theiatowat 

'  the  imaUest,  runs  forwards  beneath  the  abductor  poUiek  innaele 

with  the  plantar  nerve,  becomes  superficial  about  tbe«aiddleof 

the  foot  in  the  interval  between  the  abductor  pollicB  and.fleKor 

brevis,  and  is  distributed  by  small  branches  lx>  the  auier  sideef 

the  foot  and  root  of  the  great  toe^  anastomosing  wkh  ssmI 

arteries  from  the  anterior  tibial*  Occasionally^  this  artery  passes 

to  the  interosseous  space  between  the  great  -toe  and  the  next, 

joins  with  a  digital  artery  from  the  ezteraalplamar,  and  soppiies 

Exter-    the  great  toe  and  the  side  of  the  nexL     The  external  pkmkmi 

^'       the  principal  branch  for  the  supply  of  the  foot,  is  larger  than 

the  other.    Its  course  is  first  outwards  to  .the  border  of  she 

feot,  then  forwards  to  the  base  of  the  fifth  metatarsal  bone^  at 

this  point  it  again  changes  its  dtrectiony  and  passes  inwards  and 

forwards,  crossing  the  foot  a  second  time»  to  reach  the  head  of 

the  metatarsal  bone  of  the  great  toe,  where  it  ends  by  aaa^ 

stomosing  witli  the  anterior  tibial ;  the  portion  of  Uie  artery 

from  the  fifth  to  the  first  metatarsid  bone  is  the  phntar  arch, 

from  which  the  digital  arteries  are  simplied  to  the  toe&     The 

part  of  the  artery  that  passes  outwards  to  the  outer  border  c£ 

the  flexor  brevis,  is  covered  by  the  abductor  pollioia  and  fiexoe 

brevis  muscles,  and  lies  on  the  os  calcis  and  flexor  jfficessorias 

muscle ;  the  external  plantar  nerve  accompanies  it^  lying  nearer 

the  calcaneum.    As  the  vessel  extoids  forwards  to  the  base  of 

tbe  little  toe*  it  lies  between  the  flexor. bcevis  and  abdoDlor 

minimi  digiti,  being  superficiali  and  dose  to  the  fiucia;  end  the 

nerve  is  stall  with  it.    The  transverse  part  towards  the  great 

loe,  or  the  plantar  arch,  is  close  to  the  mterossei  muscto,  and 

Bnnch-  will  be  seen  in  a  future  dissection.   From  the  part  of  the  artery 

now  exposed,  or  to  the  commencement  of  the  arch,  branches 

are  si^>plied  to  the  muscles  and  the  outer  side  of  the  foot, 

anastomosing  with  the  anterior  tibial  and  posterior  peroneal 

arteries.     Tlie  digital  branch  for  the  outer  side  of  the  little  toe 

arises  near  the  base  of  the  fifth  metatarsal  bone,  but  the  dii* 

tribuUon  of  the  digital  arteries  will  be  resumed. 

FUnter       The  plantar  nervee^  like  the  arteries,  result  firom  the  divisioB 

^^'  of  the  posterior  tibial  into  two  branches  behind  the  inner  ankle, 

but  the  larger  division  of  the  nerve  accompanies  the  smaMer 

intenwi.  branch  of  the  arteries,  and  vice  vered.  The  intermal^  the  largest^ 

supplies  brandies  to  the  three  inner  toes,  and  half  the  fiourth, 

and  also  gives  filaments  to  the  muscles  and  inie9araefits.on:the 

inner  side  of  the  foot.    lU  direction  is  forward  beneadh  the 

abductor  poUicis,  and  to  the  inner  side  of  the  internal  aeptisB^ 

trfaksh.  it  perfisratea  to  enter  .the  sheath  ef  .the  fiexerhcevb;  it 
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dite  apfeaiv  between  tfa^se-tnlro  mtiBdea  abooftrtlw  centve  «f 
the  foot,  in  close  contact  with  the  fascia,  and  divider  into  ftiur 
digital  branches  for  the  supply  of  the  toes.  The  muscular  BnoKh- 
branches  gO' to  the  abductor  pollicis  and  flexor  brerisdigitommy^* 
tiiesewere  divided  in  detaching  the  mnsde;  and- the  cutaneoiu^ 
BSiBf  the  ^ctttaneoDs  nerve  of  the  sole,  and- some  plantar- filamenta 
that  perlbraAe  the  &scia. 

The  digital  nerves  'of  the  internal  plantar  are  inmaed'  nt^t  Digital 
mevicalij,  according  to  their  position  from  within  .outvraid&f^^^ 
The  fiiM,  for  the  inner  ode  of  the  great  &ae,  smdler  than  the  First. 
others,  evesses  the  tendon  of  the  flexor  longus  pollicis^  and 
comes-  into  contact  with  the  tendon  «f  the  abductor  pc^licis^ 
witb  which  it  continues  to  the'  insertion  r  the  nerve  then  runs 
forwards  along  the  inner  side  of  die  metatarsal  phalanx  to  the 
cscntre  of  the  lasl^  opposite  which  it  divides  into  a  dorsal  and 
plantar  branch :  the  dorsal,  small,  is  directed  backwarda,  and 
supplies  tlie  cotis  beneath  the  nail ;  and  the  pkntar,  continuing 
hi  'the  •direction'  of  the  'trunk,  ends  an  filaments  which  are  dis^ 
trilHsled  to  the  ball  of  the  great  toe,  but  do  not  join  with  the 
nerve  of  the  inner  side^    This  digital  braneh  sends  downwards 
one  or  tiwo  filaments  to  the  flexor  brevis  pollicis  musde.    The  second 
jeoomi  is  directed  forwards  over  the  first  interosseous  spacer 
and,  appearing  beneath  the'arch  formed  for.  it  br  the  fkscia^  at 
tlie  cbk  between  the  first  and  second  toes,  divides  -into  two 
branohes  which  are  distributed  t»  the  contiguous 'sides  of  these 
toest-reach  subdivides  on  the  last  phalanx  into  a^doesal  <and'd 
plantar  brodch,  wfaidi  haver  the  aame  tarminatioa  as  those  of  the 
first.  Thitondrve  giveaa  filamnnt  to  the  first.himbdoalis  muscle) 
to"the>*fmeiatarso-phateB^geBl  articulation  of  the  gveat  toe,  and 
eutaneousfliaeients  ti  both  toes.  The^Atrrf  lies  over  the  second  niinL 
interossteus'space, 'crosses)  die  tendoni^  of  .the  second  toc^and 
at  the  deft  between  the  second  aad  third  divides  >itito  tw^ 


branches  for  their  opposed  sides ;  on  the  toes  the  anatemjr  is 
the  same  as  in  diO'cthers^  Tho)  second iJunbricalis  musde  re* 
csdites.^  filament  -firom  tkus  bnanoh,  and  Abe  metatarso^pfaa^ 
langeal  articidalaan  ofthe  secondttoe  isisupplied  bjitt*  ThA 
famihd\aLX)A  nerve  i» 'directed  outwards  over  tfae'tendans  topourtb. 
the  third  t6e^'  reiiches  tisa  third  interosseous  spoce^  becomes 
cutaneous  like  the  others,^  and- is  distribulsd  like  them  to  the 
aifbs'df  tte  third  and  fourth  tees  which  are  in  omositibn.  This 
brsMh  gives  exteniidly^a  Broatt  nerve  toi join  wiui  itfae  cacterhal 
p&tetav  ndrve^aaid  filaments  to  ithe  metatarso^phafamgeal  arti* 
OttlationaiSf  tile  third  and  fiMirth  toes^  J  >  **  t-< 

•  llfae  eaBtamtilplauUa^  mras^  like  th^arter5r4  oonftistt^of  a  SMper^  External 
fiohd^aodia.deep'part  t  the  femnef  giving  branches  to  die  litde  ^^! 
tois  and'haif  tiberfoorth,  and  the  latter,  to  die  deep  muscles'in 
tiwade  efidie  footb '  This  small  ^division  dfihe  posterior  tibial 
accompaiaie84helifrgeat/division>Dfithe«rtef3fv«nd  oonresponds 


to  the  ulnar  nenre  in  the  hand^  mrpplying,  as  it,  one  toe'and  a 
half;  whilst  the  internal  is  analogous  to  the  median  in  the  same 
part,  and  gives  nerves  to  three  toes  and  a  half.  This  nerre  has 
the  same  coarse  and  relations  as  the  artery ;  it  passes  beneath 
the  abductor  pollicis  and  flexor  brevis  digitoram,  and  over  the 
accessorius  muscle,  to  the  interval  between  the  flexor  brevis  and 
abductor  minimi  digiti,  where  it  divides  into  a  superficial  and  a 
deep  branch :  the  latter  will  be  seen  in  a  future  dissectioA ; 
but  the  superficial  runs  forwards  between  the  muscles,  and 
divides  into  a  digital  branch  fbr  the  outer  side  of  the  little  toe, 
and  one  for  the  inner  part  of  the  same  toe  and  the  side  of 
Branch,  thc  toe  ncxt  it.  Whilst  the  trunk  of  the  external  plantar  is 
"'  covered  by  the  flexor  brevis  digitorum,  it  gives  a  branch  to  the 
accessorius  muscle,  and  one  to  the  abductor  minimi  digiti, 
which  passes  either  over  or  under  the  accessorius  to  reach  the 
muscle. 
Digital  The  digital  nerves  of  the  external  plantar  are  two ;  one  to  the 
Nervei.  ^^^j^  ^\^q  of  the  Httlc  toc,  and  one  to  the  contiguous  sides  of 
the  two  last  toes.  The  nerve  to  the  outer  side  of  the  little  toe 
crosses  the  flexor  tendons  and  that  of  the  abductor  to  reach  the 
outer  part  of  the  little  toe,  to  which,  and  the  integuments  of  the 
outer  side  of  the  foot,  it  supplies  filaments ;  it  is  distributed  on 
the  last  phalanx,  as  the  nerves  in  the  other  toes.  It  gives 
filaments  to  supply  the  short  flexor  of  the  little  toe,  and  the 
interosseous  muscles  of  the  fourth  space,  or  these  last  may  come 
from  the  other  digital  nerve.  The  other  digital  branch  of  the  ex« 
ternal  plantar  nerve  runs  forwards  over  the  fourth  interosseous 
space,  joins  with  the  filament  from  the  last  digital  nerve  of  the 
internal  plantar,  and,  escaped  from  beneath  the  arch  of  ^sda  at 
the  clefl  of  the  toes,  divides  into  two  branches  for  the  col- 
lateral parts  of  the  two  last  toes ;  the  branches  give  cutaneous 
filaments  as  they  extend  along  the  toes,  and  also  articular 
nerves. 
DisMc-  Cut  across  the  internal  plantar  nerve,  also  the  superficial 
^*^°*      part  of  the  external,  and  throw  them  towards  the  toes,  and  a 

better  view  of  the  second  layer  of  muscles  is  obtained. 

Tendon       The  tendon  of  the  JUxor  hngus  pollicis,  in  entering  the  foot, 

Son^us^*^  lies  between  the  heel  and  inner  ankle  in  a  groove  in  the  astray- 

poUicia.  gaius  and  os  calcis,  in  which  it  is  bound  down  by  a  strong  fibrous 

expansion.    In  the  sole  of  the  foot  it  is  deeper  than  the  tendon 

of  the  flexor  longus  digitorum,  beneath  which  it  crosses,  and  to 

which  it  is  connected  by  a  strong  tendinous  process,  and  runs 

inwards  and  forwards,  crossing  part  of  the  flexor  brevis  pollicis, 

to  reach  the  interval  left  by  the  insertion  of  the  two  heacb  of 

thffi  muscle;  the  tendon  then  passes  over  the  metatarso.»pfaa- 

langeal  articulation,  lying  between  the  sesamoid  bbned,  teters 

lAto  tlie  fibrous  sheath  which  confines  it  to  the  phalanges,  etid, 

enlarging  before  its  termination,  is  inserted  into  the  base  of  the 
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y^m  phidiupK  of  the  great  toe.    The  sheath  of  the  tendon  is 

lined  hy  a  synovial  membrane. 

.  The  iendort.oi  the  Jiexor  hnffus  di^iiorutns  between  the  heel  Tendon 

and  ankle,  lie»  i^nst  tlie  internal  lateral  ligament,  rather  ex-  £>?^r 

ternal  or  posterior  to  the  tendon  of  the  tibialis  posticus,  then  ^'^^ 

separates  from  this  tendon,  runs  forwards  and  outwards,  cross- 

ipg  over  the  tendon  of  tlie  flexor  longus  poUicis,  to  which  it  is 

united,  to  reach  the  centre  of  the  foot.  At  this  point  the  tendon 

expands,  changes  its  direction  to  nearly  straight,  receives  the 

accessorius  musclei  and  soon  after  divides  into  four  tendons  for 

the  four  outer  toes*  which  are  directed  to  the  heads  of  the 

metatarsal  bones,  the  most  external  being  most  oblique,  and 

enter  into  the  sheaths  of  the  toes  with  the  tendons  of  the  short 

flexor.     Opposite  the  base  of  the  metatarsal  phalanx  each  is 

beneath  the  enclosed  tendon  of  the  brevis,  but  about  the  centre 

of  this  bone  it  perforates  that  of  the  brevis,  and  is  continued 

forwards^  superficially  to  the  other,  to  the  last  phalanx,  into  the 

base  of  which  it  is  inserted  by  an  expanded  portion.    Whilst 

the  tendon  is  contained  in  the  sheath  it  is  lubricated  by  a 

synovial  membrane.    One  or  two  of  the  sheaths  should  be  mid 

open  to  see  the  tendons.    The  tendon  of  the  flexor  digitorun^ 

is  frequently  enlarged  in  size  where  it  joins  that  of  the  flexor 

poUicis ;  and  from  its  division  arise  the  lumbricales  muscles. 

The  lumbricales  mtucles,  so  called  from  their  form,  are  four  Lumbri. 

roundish  fleshy  bundles  which  decrease  in  size  from  the  inner  miucIm. 

to  the  outer  side  of  the  foot ;  they  are  named  numerically,  and 

the  first  is  the  most  internal.    The  first  arises  from  the  inner  Origin. 

border  and  under  part  of  the  tendon  for  the  second  toe,  and 

the  three  remaining  from  the  tendons  between  which  they  are 

placed :  the  fibres  run  forwards,  ending  in  small  tendons,  which 

appear  with  the  nerves  beneath  the  plantar  fascia,  and  are  in-  |n*er. 

sertedjnto  the  inner  or  tibial  side  of  the  base  of  the  metatarsal  ^^ 

phalanx  of  the  four  outer  toes,  sending  an  expansion  to  the 

dorsum  to  join  with  the  tendons  of  the  interossei.     The  muscles  Reia. 

are  covered  by  the  short  flexor  and  plantar  fascia,  and  lie  on  ^^^"'' 

the  interossei  and  the  next  layer  of  muscles. 

U:  The  accessory  muscle*  to  the  long  flexor  is  bifurcated  behind,  Acce*. 

and  by  its  action  on  the  oblique  direction  of  the  tendon  of  the  uSfde. 

long  flexor,  it  tends  to  bend  directly  backwards  the  toes.    Its 

origin  is  by  two  distinct  portions  from  the  Inner  and  under  sur-  origin. 

faces  of  the  os  calcis,  the  ligamentum  longum  plantsB  appearing 

between  the  two^  and  eiving  attachment  to  the  fibres :  the  mus-  inicr. 

cular  fibres  pass  inwards  and  forwards  to  join  the  tendon  of  the  ^^' 

flexor  longus  digitorum  about  the  centre  of  the  foot,  or  near 

where  it.  divides,  -« the  inferior  being  inserted  into  the  under 

pact  of  the  tendon,  and  the  superior  into  the  upper  surface,  so 

aa  tp  form  a  kind  of  canal  for  it.    It  is  covered  by  the  external  ReiA. 

tioDi.; 

''''-->  ^  Ot  sometimes,  luassB  carnea  J«cobi  SyWii. 
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^Umtftr  «rt«ry  and  aerre>  by  the  abdudtor  polUeiii  anA'4eMr 
brevis  digitorum,  and  the  outer  origin,  I17  the 'iMiietjr  tninW 
digiti ;  and  it  lies  on  theo^esdoW)  and  calcaneo««libMd>iigaiaient 
DiMM-       Cut  througb  the  tendom  of  the  seeood  layer,  and  tM 
^^<>B*      aoritts  nMiscte,  about  the  niddie'  of  tbe  'ib^>  *aMl  ttim 
tovratds  the'toea,  without  inuring  the  deep  branchet  of  tbe 
temal  plantar  artery  and  nerve,  or  the  BmaHfilanientlB  from  the 
D^nre  to  the' two  outer  lunbricaleB  tnusdoa:  i*eau>ve%he  po»> 
tertor  part  of  this  layer.    The  next  limer^of  ttoaelea,  situated 
over  the  metataraal  bones,  oonalstB  of  tiiote<  wfai^  bdong  tb 
the  great  and  the  little  toe ;  thua  on  Hie  metatbrsid  boile  of  the 
great  toe  is  the  flexor  breria  pollicn  ;  external  to*  thia  muade 
and  larger  than  it,  but  crossing  obltquely  the  fbot^  ia  the  ad^ 
ductor  poUicis ;  on  the  metatareal  bone  of  the  little  toe  19  ^ 
flexor  brevis  minimi  digiti  muscle^  which  appeara  like  one  of 
the  interoBsei,  and  crossing  the  hreads  of  the  metatarsal  bones 
is' the  transveraaltis  pedns  muscle.    The  fleshy  mast  beaeatli  iIk 
deep  plantar  airtery  and  nerve  belongs  to  the  next  layer^  or  the 
interossei. 
Flexor       The /feiKor  brevi$  paUieis  fnmcle,  pointed  behind,  but  hage 
^Tucis   ^^  bimrcated  in  front,*  is  attached-  posteriorlyv  by  a  tendoiB»  fea 
'SuMie.  the  cuboid  bone,  and  to  the  prolongation  mm  the  tendon  af 
the  tibialis  posticus  to  the  external  cuneiflmtn  bone.  -  From  thii 
Origin,  tendon  the  muscular  fibres  tiriBe^  paaa  fbrwards,  and  divide,  near 
the  digital  extremity  of  the  metatarsal  bone  of  the  great  toe^ 
into  two  portions  or  belKea,  between  which  paasea  the  tendon 
of  the  long  flexor :  the  inner  unites  with  the  tendoii  of  tfie  ^ 
inser-    ductor  poHicis,  and  is  insened  into  the  internal  part  of  the  base 
tion.      ^ ^1^  metatarsal  phalanx  and  the  corre^wnding  sesamoid  bone; 
and  the  outer  head  joins  with  the  tendon  c^  the  adductor  petti- 
CIS,  and  is  attached  to  the  external  side  of  the  base  of  the  bene^ 
Rau-     as  well  as  to  the  sesamoid  bone  of  the  aame  side.     The  ab> 
^^*^*     ductor  pollicis  and  tendon  of  the  long  flexor  of  the  great  tee 
lie  on  it ;  and  it  covers  the  metatarsal  bone  of  the  great  toe^ 
and  the  tendon  of  the  peroneus  longus  inserted  into  the  base  of 
this  bone.    The  outer  border  is  contiguous  to  the  adductor 
pollicis. 
Adduc    '  The  addwOor  poUkis  musole^  larger  than  the  preceding,  and 
^l^^'  external  to  it,  oHjev  posteriorly  from  the  sheath  of  the  teudoa 
Miudfc  of  the  peroneus  longus,  formed  by  fibres  of  the  long  plantar 
Origin,  {{gament  passing  over  it,  and  from  the  heads  of  the  third  and 
fourth  meCaUruil  bones.    The  fibres  form  a  thick  fleshy  belly, 
and  end  in  a  tendon,  ^ich  unites  with  the  outer  hetfd  nf  tiia 
loMT.    flexor*  brevis,  and  is'  iiisertef  into  the  outer  aesamoid  bone,  and 
*^'      outer  part  of  the  base  of  the  metatarsal  (dwhuuL  of  the  great 
Rd*.     toe.     The  second  layer  of  nmacles^  covers  tfae^ductor^aad  it 
^^^'^     lies  on  the  plantar  aitery  and  nerve,  and'tfie  inteross^  aaiiaelefr 
The  inner  border  a  in  relatioa  with  the-flesor  bmaia'poiiids; 
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and  thie  outer,  with  the  deep  plantar  vessels  and  Denre>  which 
enter  beneath  this  border. 

*    The  ^exor  brevis  minimi  digiti  muscle,  lying  on  the  meta*  Flexor 
tarsal  bone  of  the  little  toe,  and  resembling  one  of  the  inter-  ^J/mi 
•Bsei,  arises  from  the  under  surface  of  the  metatarsal  bone  of  ^^g*^* 
the  little  toe,  and  slightly  from  the  sheath  of  the  peroneus  ^^s^**- 
longus.     It  is  a  thin  narrow  muscle,  and  is  inserted  into  the  inscr. 
outer  side  of  the  base  of  the  metatarsal  phalanx  of  the  little  ^^"' 
toe.    The  muscle  is  concealed  by  the  abductor  minimi  digiti.  Rda- 
It  lies  on  the  metatarsal  bone  of  the  little  toe,  and  is  in  contact  ^^^"'* 
internally  with  the  most  external  plantar  interosseous  muscle. 

The  iransversalis  pedisy  a  small  muscle  extended  transversely  Tram- 
across  the  heads  of  the  metatarsal  bones,  arises  from  the  heads  pmu." 
of  the  four  outer  metatarsal  bones  by  small  fleshy  bundles  origin. 
which  unite  together,  and  it  is  inserted  with  the  adductor  poUicis  inaer- 
into  the  outer  side  of  the  base  of  the  metatarsal  phalanx  of  the  ^^°"' 
great  toe.     The  cutaneous  surface  of  the  muscle  is  crossed  by  Rcia. 
the  tendons  of  the  long  and  the  short  flexor  of  the  toes,  by  the  ^*°"'* 
digital  branches  of  the  plantar  nerve,  and  by  the  lumbricales 
muscles.    The  deep  surface  rests  on  the  heads  of  the  meta- 
tarsal bones,  and  the  interossei  muscles. 

Divide  the  flexor  brevis  and  adductor  pollicis  muscles  at  their  DUiwe. 
origins,  and  turn  them  forwards  to  the  toes,  without  injuring'*""* 
much  the  nerves  that  supply  them,  and  the  arch  of  the  external 
plantar  artery  with  its  nerve  are  seen,  together  with  the  in. 
terossei  muscles  which  are  covered  by  a  strong  fascia.  Dis- 
sect out  the  branches  of  the  nerve  and  artery.  The  flexor 
brevis  minimi  digiti  muscle,  belonging  to  the  third  layer,  may 
be  detached,  and  thrown  forwards.  In  the  posterior  half  of  the 
foot,  behind  the  muscles,  are  seen  some  of  the  ligaments,  and  the 
tendons  of  the  peroneus  longus  and  tibialis  posticus  muscles. 

The  plantar  arch  of  the  external  plantar  artery,  now  exposed,  Pianur 
extends  obliquely  forwards  across  the  posterior  extremities  of  ^'^^*'* 
the  metatarsal  bones,  from  the  base  of  that  of  tlie  little  toe  to 
the  posterior  extremity  of  the  first  interosseous  space,  and  ends 
by  joining  a  communicating  branch  from  the  anterior  tibial. 
The  arch  formed  by  the  artery  in  this  course  is  convex  for- 
wards, is  close  against  the  interossei  muscles,  and  is  covered 
by  the  adductor  pollicis  and  the  two  other  layers  of  muscles. 
From  the  concavity  of  the  arch  branches  pass  backwards  to  Branch. 
supply  the  muscles;  from  the  under  part  are  given  off  the  three  ^ 
posterior  perforating  arteries,  which  pass  through  the  posterior 
part  of  the  three  outer  interosseous  spaces,  and  join  the  inter- 
osseous branches  on  the  dorsum  of  the  foot  from  the  anterior 
tibial ;  and  from  the  convexity  spring  the  four  digital  arteries  for 
the  supply  of  the  three  outer  toes  and  half  the  next,  or  the 
same  number  as  £tom  the  ulnar  in  the  hand. 

The  digital  branckesf  with  the  exception  of  that  for  the  outer  Digiui 
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side  of  tbe  little  toe,  ran  forwaidi  in  the  three  outer  iatemsfleow 
spaces  to  the  clefls  between  the  toeS)  smd  lie  on  thekiterosBeoDi 
musdeS)  but  beneath  tbe  transTeraaliB  pedis.    At  this  point  they 
give  off  the  anterior  perforating  arteries*  which  join  with  the 
dorsal  interosseoos  of  the  anterior  tibiai,  and  each  then  divides 
into  two  branches  for  the  supply  of  the  sides  of  the  toes  between 
which  it  is  placed.     Abng  the  toes  the  arteries  hove  the  same 
arrangement  as  in- the  fingers;  they  are  acooinpanicid  by  tbe 
digital  nerves,  send  cross  branches  beneath  the  tendons,  near  the 
front  of  the  first  and  second  phalanges>  which  anastomose  to- 
gether and  supply  the  articulations ;  and,  €»  the  •  last  phaianXy 
they  tarn  towards  one  aaother,  and  unite  in  an  arch,  from  which 
numerous  small  arteries  are  given  off  to  tho  eKtremity  of  the 
finger.    The  digital  branch  to  the  ootter  side  of  the  litde  toe, 
arising  ofiore  posteriorly  than  the  others,  continaes  forwards, 
supplying  it  in  the  same  way  as  the  others,  and  anastomosing 
at  the  extremity  with  the  branch  of  the  opposite  side ;  as  it  ex- 
tends along  the  soic  of  the  foot,  it  communicates  with  the  tarsal 
and  metatarsal  arteries  of  the  dorsum. 
Ubiar''''      The  termination  of  the:anferior  tUdal  orAsfy  supplies  digital 
of  the     branches  to  the  greet  toe,  and  to  half  the  neict,  in  the  same 
^^^'     manner  as  the  radial  in  the  hand  is  distributed  to  the  thumb 
and  half  the  index  fingen  *    The  artery  enters  the  sole  of  the 
foot  at  the  posterior  part  of  the  first  interosseous  space,  gives  a 
commu.  communicating  artery,  which  is  vuiable  in  siae,  to  join  the  ex* 
^  "'  "^'  ternal  plantar,  and  so  complete  the  arch ;  and  a  digital  branch, 
^na    the  magna  polUtis  ariery^  which  runs  forwards  along  the  outer 
^^**'  border  of  the  metatarsal  bone  of  the  great  toe  to  near  its  an- 
terior extremity,  gives  off  the  internal  collateral  branch  of  this 
toe,  which  passes  inwards  beneath  the  flexor  brevis  polUcis  and 
tendon  of  the  flexor  longus,  and  then  forwards  with  tbe  nerve 
to  tbe  last  phalanx,  where  it  ends  as  the  rest;  whilst  the  con- 
tinuation of  the  artery  reaches  the  cleft  between  the  two  first 
toes,  and  divides  into  two  branches  for  the  supply  of  their 
contiguous  sides. 
Dissoc.       Remove  the  transversalis  pedis  and  digital  branches  of  the 
arteries,  if  necessary,  and  clean  the  surface  of  the  transverse 
metatarsal  ligament  which  connects  the  heads  of  the  metatarsal 
bones.    The  deep  branch  of  the  external  plantar  nerve  will  be 
more  readily  seen  when  the  interossei  are  afterwards  separated, 
and  the  fascia  removed  firom  their  surface. 
Kfeto-         The  transterae  mdaiarsal  hgameni  is  a  strong  fibrous  band 
u^l     ooanecting  together  the  heads  of  the  metatarsal  bones,  and  is 
meat,     pkcod  rather  before  and  beneath  the  transversalis  pedis.    Its 
cutaneous  sur^e  is  in  contact  with  the  tendons  of  the  flexors  of 
the  toes,  with  the  lumbricales,  and  digital  vessels,  and  is  joined 

*  In  some  instances  this  artery  is  very  small,  and  appears  only  to  join  the 
plantar  arcb,  which  then  gives  oflTall  the  digital  bnmehes  to  the  toes. 
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hjT  thejiroceaaes  of  Che  plantar  fascuy  which  assist  to  form  the 
upper  part  of  the  sheatha  of  the  tendons';  and  its  deep  surfiiee 
rests  upon  the  articulations  between  the '  metatarsal  bones  and 
tbe  phalanges,  and  on  the  interosset  muscles.  A  thin  fascia  that 
covers  the  interossei,  sending  processes  between  them,  is  oon* 
nected  to  the  posterior  border. 

Divide  the  transverse  ligament  in  the  intervals  between  the  Oictec. 
heads  of  the  bones,  which  will  give  the  line  of  separation  be* 
tween  the  two  interossei  musdes  of  a  space ;  take  nway  the 
fitfcia  covering  these  musdes,  and  carefully  separate  them  to  see 
the  small  nerves  supplying  them. 

The  deep  branch  of  the  external  planiar  nervej  with  the  plantar  External 
arch  of  the  artery,  passes  deeply,  from  its  origin^  beneath  the  llcm' 
second  layer  of  muscles,  then  between  the  second  and  third,  and 
ends  by  supplying  the  adductor  poUicis,  which  is  superficial  to 
It.  The  nerve  distributes,  besides,  many  filaments  to  the  other 
deep  muscles;  thus,  before  entering  b^ieath  the  adductor,  it 
gives  a  small  filament  to  the  fourth  or  most  external  lumbricalis 
muscle,  to  the  dorsal  interosseous  muscle  of  the  fourth  space,  if 
this  does  not  receive  its  nerve,  like  the  plantar  muscle  of  this 
space,  firom  the  superficial  division  of  the  external  plantar,  and 
idso  filaments  to  the  articulations  of  tlie  tarsus  and  metatarsus. 
Under  the  adductor  it  divides  into  many  branches ;  some  enter 
this  muscle,  one  long  filament  goes  to  the  third  lumbricalis 
muscle,  another  to  the  transversalis  pedis,  and  all  the  other  inter* 
ossei  muscles  are  supplied  from  it. 

The  inieroseei  musoies,  like  tliose  in  the  hand,  are  seven  in  inters 
number,  two  being  found  in  each  interosseous  space,  except  the  mu«c1c6. 
first,  which  has  only  one ;  all  of  them  are  seen  m  the  dissection 
of  the  sole  of  the  foot,  and  they  are  classed  from  their  position 
into  plantar  and  dorsal. 

The  planiary  three  in  number,  are  adductors*  to  an  imaginary  PUntar. 
line  passing  through  the  centre  of  the  second  toe,  and  are  in* 
sorted  into  the  inner  or  tibial  side  of  the  metatarsal  phalanx  of 
the  three  outer  toes,  to  draw  them  to  the  others;  they  are 
smaller  than  the  dorsal,  and  are  situated  more  in  the  sole  of  the 
foot,  since  they  are  placed  on  the  plantar  surface  of  the  meta* 
tarsal  bones  from  which  they  arise.  They  arise  firom  the  three 
external  metatarsal  bones,  being  attached  to  their  under  and 
inner  surfaces,  and  extending  back  to  their  heads,  with  the 
exception  of  the  most  internal,  which  occupies  only  the  two 
lower  thirds  of  the  third  metatarsal  bone :  the  fibres  end  in 
tendons,  which  pass  to  the  inner  or  tibial  side  of  the  metatarso- 
phalangeal articulations,  and  are  inserted  into  the  same  side  of 
the  base  of  the  metatarsal  phalanx,  sending  off  an  expansion  to 
join  with  the  extensor  tendon  on  the  dorsum  of  the  bone. 

The  dorsaly  larger  than  the  plantar,  are  four  in  number,  one  Dorsal. 
^  See  Cruveilbier,  AnaUmU  Dtwrij^iwt  t.  ii.  p.  S84. 
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being  placed  in  each  space,  and  are  abductors  from  the  same 

imaginary  line,  the  second  toe  having  two  muscles  which  direct 

its  extremity  to  either  the  right  or  the  left  of  the  line ;  and  the 

third  and  t)ie  fourth,  one   to  the  radial  or  outer  side   of  the 

roetatarsai  phalanx  of  each,  to  separate  it  from  the  rest*     They 

arise  by  two  lieads  from  the  dorsal  end  lateral  surfaces  of  the 

two  bones  between  which  they  are  situated,  iHAt  more  fiarticiu 

larly  from  the  fibular  or  outer  surface:  the  fibres  converge  fhmi 

each  side  to  a  central  tendon,  which  becomes  free  opfioatte-  the 

metatarso -phalangeal  articulations,  nod  uf  inserted  as  the  otbeca 

into  tlie  side  of  the  metatarsal  phalanx,  an  expansien^  being  also 

sent  ofi*  to  join  the  tendon*  on  the  dorsum. 

Kola-         The  interossei  muscles  close  the  spaces  between  the  aw? la? 

iioui.     iufgai  bones,  and  form  the  deep  or  fourth  layer  of  the  sole  of  the 

foot«     They  are  covered  by  the  fascia  connected-  to  Una  trans^ 

verse  metatarsal  ligament,  and  the  planttur  amrh  and  deep  nerve 

are  in  contact  with  them.     The  posterior  extnaaiities  of  the 

dorsal  ones  are  perforated  by  the  posterior  perfbrating  arteiies; 

the  dorsal  are  also  covered  by  the  parts  on  the  doraum  of  the 

foot. 

DiMee-       Follow  the  tendon  of  the  tibialis  posticus  to  its  insention  alto 

^"'"'      the  scaphoid  bone,  and  remove  the  cellular  mecnfbraoe  from  the 

processes  that  it  sends  oif.    The  tendon  of  *  the  peroneus  loogtis 

IS  seen  crossing  the  foot  from  the  outer  to  the  faner :  side,  ood« 

tained  in  a  fibrous  sheath ;  but  this  may  be  omitted  till  the  musete 

is  examined. 

TVnrian  '   The  tsndoM  of -the  UbieUis  p^etieus,  after  vpassiagx^through  the 

t\\IvM'  annular  ligament,  runs  forwards: along  the  inner  jodaigin  of  the 

ticui.     foot:to  tho  lower  part. of  the  prominence  of:  the  scaphoid  bone} 

into  which  it  is  inserted;  it  is  in  contact  with  the  inCecnal  iatefcsl 

ligBment^and  with  the  in&rior  ca1caneo*8caphoid  ligament^  wihich 

it  supports  an  tlH»  erect  posture .  of  the  body,  H  sesamoid  J^ne 

itting.ofben-  developed  in  iii  atthis^sppt^-   Focwn  the  insertion,  a 

tendinous  process  passes  forwards  to  the  under  surface  of  tho 

'internal  cnneiibrni hone^' and  serves vas ^ an. inferiar  iigameat  ^be* 

tween  the  bones  i  'anotliet<portiony  stronger  and  .Ihidcer,  to  the 

external  euneifbrmbone^ 'which >acts  as  a. ligament  to  this-bone^ 

and  gives  attachment  to  >tbeflexprbreTis{ioUi4^is|.0Ad'.a  short 

thick  process  <i9  directed  <baokvrar4s  to  the  margin -of .  the,  groove 

in  the  oslcalcis  ibr  the  tendon  ^^f  .the  .flexor  Ip^gus/pollioisi 

occasionally  there  is  another  :  thin  .txiflDg^ar  poftioi^  wihiph  is 

•  Qsnotfctiedlio  tlie  ianer  nadiunde^part  of  the. cuboid  bone*.  >  > 

•  .    '  '      '«  '  •    <.    '        .  il«         'J,     ;f         ,  •,,.••         ■       '      f  ,,      ^i      >    1.'.       ^         , 

•  »  "      "  1 ' •     '    r ) .  1  ,  ,  ^  ■  )     .     , ,  ,  .     _      ,        ,  ,     ,  ,     , , ,  r   . ' . .   ' I ;' ,  *  1 1 1 f  •  I }    '     , »  •     •  .   , 
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DIBSSCTIOH  OF  rHIC  FROVT   OP  THE   tEC^. 

'  Contintie  the  dissection  of  the  eictremrty  wkb  the  front  of  the  Dinec 
leg.  The  linih  may  be  raised  by  blocks  placed  beneath  the^'""'' 
knee,  aad  the  fbot  is  to  be  extended.  IMvide  the  integuments 
along  the  centre-to  the  ankle,  and  at  this  part  make  8  transverse 
indsion,  remore  the  skin '  from  the  leg,  and  seek  the  musculo^ 
enlSRieous  nerte^  which  perforates  the '  fiiscfa  abottt  the  lovrer 
third,  and  some  small  filaments  of  the  saphenus  on  the  inner 
side.  Carry  forwards  the  incision  to  the  toes,  and  take  the*  inn 
tegument  from  the  back  of  the  foot,  wtdiont  injormg  the  arch  of 
i^eins  which  ends  tnternally  in  the  long  or  internal  saf^ena,  and 
externally  in  the  short  saptiena.  The  branches  of  the  musculo^ 
oataneous  nerve  cross  the  arch  of  veins,  and  supply  the  toes;  in 
the  interval  between  the  first  and  second  toes  ts  fom>d  a  cuta- 
neous nerve  of  the  anterior  tibial ;  an  the  oater  side  of  the  foot 
with  the  vein,  the  external  saphenus  nerve ;  and  the  intevnaity 
with  its  vein,  on  the  inner  side. 

The  venous  arehy  from '  which  the  cutaneous  veins  ai^ise,  is  cotsm.. 
placed  across  the  back  of  the  foot,  the  conveinty  towards  the  vdn«. 
toes,  and  it  ends  on  the  inner  side  in  the  internal,  and  on  the  Xnb"* 
outer,  in  the  external  saphena.   By  its  convexity  it  receives  the 
small  digital  branches,  and  by  the  concavity  some  small  vems  of 
the  dorsum. 

The  internal  saphena  vein,  commencing  at  the  inner  part  of  interna 
the  arch  on  the  back  of  the  foot,  ascends  along  the  inner  side  of  ^*<^*'^ 
the  tarsus,  then  in  front  of  the  inner  ankle,  and  along  the  im>er 
ode  of  the  leg  with  the  saphenus  nerve.  In  its  course  along 
the  tarsus  it  receives  branches  from  this  part,  from  the  plantar 
r^on,  and  particularly  some  large  ones  from  about  the  oscalcis'; 
and  in  the  leg,  some  branches  turning  over  the  sptne  of  tb6 
tibia. 

The  external  saphena  vein  begins  in  the  outer  extremity  of  the  External 
arch,  passes  backwards  along  the  side  of  the  foot,  voceiving^^*"*- 
branches  from  the  plantar  region  and  back  of  the  foot ;  it  then 
turns  upwards  below  the  outer  ankle,  and  pursues  its  coarse 
along  the  posterior  part  of  the  leg,  to  open  into  the<  popliteal 
vein.  As  it  passes  by  the  outer  ankle,  it  is  joinodby  avein 
from  the  outer  side  of  the  os  calcis. 

The  upper  part  of  the  leg  is  supplied  by  nerves  from  the  in-  cutane. 
ternal  saphenus  on  the  inner  side,  from  the  cutaneous  of  the  Nerye*. 
external  popliteal  on  the  outer  side,  and  some  descend  from  the  From 
nerves  which  are  distributed  over  the  patella.  ^JJl**' 

The  musculo'€utaneatts  nervcy  a  large  branch  of  the  external  mumuIo- 
popliteal  at  the  head  of  the  fibula,  supplies  the  integuments  of  the  ouk"*' 
lower  part  of  the  leg,  of  the  dorsum  of  the  foot,  and  all  the  toes, 
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except  the  contiguous  sides  of  the  great  toe  and  Che  nest,  which 
receive  the  anterior  tibial,  and  the  outer  side  of  the  littie  toe,  to 
which  the  external  saphenus  nerve  is  distributed.  The  nerre 
becomes  cutaneous  rather  below  the  middle  of  the  leg,  sends 
outwards  some  cutAneous  twigs,  and,*  after  a  short  course,  divides 
into  an  internal  and  external  branch.  The  internal  divisfcm  passes 
over  the  ankle-joint  to  the  inner  side  of  the  foot,  gives  some  fila- 
ments to  join  the  internal  saphenus  nerve,  and  is  finally  dis- 
tributed to  the  inner  side  -of  the  foot  and  the  great  toe ;  a  branch 
also  joins  with  the  cutaneous  part  of  the  anterior  tibial  in  the 
interval  between  the  first  two  toes.  The  external  division,  the 
largest,  descends  almost  vertically  to  the  foot,  and  dirides  into 
three  branches,  which  run  forwards  over  the  three  outer  inteF* 
osseous  spaces,  dividing  at  the  clefts  of  the  toes  into  branches 
for  the  supply  of  the  contiguous  sides,  thus  giving  filaments  to 
the  four  outer  toes,  except  to  the  tibial  side  of  the  second,  which 
is  supplied  by  the  anterior  tibial,  and  to  the  &ular  side  of  the 
little  toe,  to  which  the  external  saphenus  is  distributed ;  this 
division  joins  the  external  saphenus  on  the  outer  side  of  the 
foot.  The  digital  branches  may  be  traced  in  the  integument  of 
the  dorsal  surface  as  far  as  the  extremities.  Occasionally  this 
nerve  divides  beneath  the  fasda,  and  the  branches  perforate 
separately  at  different  heights. 
om  o"'  ^^^  etUaneous  part  of  the  anterior  tibial  nerve  appears  at  the 
anterior  posterior  extremity  of  the  first  interosseous  space,  by  peribrating 
''^'^^'  the  fascia ;  it  joins  with  a  branch  of  the  musculo-cutaneeus,  and 
divides  into  two  nerves  for  the  opposed  sides  of  the  first  and 
second  toes.  Sometimes  there  is,  in  addition,  a  separate  nerve 
from  the  musculo-cutaneous  distributed  to  this  space. 
SAhe^^  The  anterior  branch  of  the  internal  saphtinus  nerve  passes  with 
niu.  the  vein  in  front  of  the  lower  extremity  of  the  tibia,  and  along 
the  inner  part  of  the  foot  to  about  the  centre,  where  it  ends  in 
very  fine  twigs  for  the  integument  and  inner  side  of  the  ibot ; 
but  these  do  not  extend  to  the  great  toe^  which  is  supplied  firom 
the  musculo'Cutaneous. 
External  The  external  saphenus  nerve^  fbrmed,  in  the 'lower  third  of  the 
nui!*^  leg,  by  the  communicating  saphenus  branches  of  the  internal 
and  external  popliteal  nerves,  as  before  seen,  passes  below  the 
outer  ankle  and  along  the  outer  side  of  the  foot,  giving  nuinerous 
branches  to  this  region,  and  ends  by  being  distributed  to  the 
outer  side  of  the  little  toe.  It  is  joined  by  a  neive  firom  the 
muoscuk)«>cutaneofis.  This  nerve  sometimes  supplies  the  wliole 
of  the  little  toe  and  part  of  the  next. 
Fwuof  The  proper/ascia  of  the  kg,  seen  when  the  superficial  eeMolttr 
*  «  *^*  structure  is  removed,  is  thick  and  strong  above,  and*  fomed  by 
oblique  fibres,  but  thinner  below,  and  3ie  fibres  dffe-fnere  cir- 
cular :  it  is  fixed,  internally,  to  the  spine  of  the  tibia,  and  exXer*. 
nally,  to  the  fibula,  to  as  to  separate  the  muscles  oi»  the  f^nt 
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firom  ttiQse.ao  the  •outer  part  of  the  kg,  and  other  KD^IIer  pro* 
oessea  poaa  hetvreen  the  different  muaclesy  giving  thooiincr^aaed 
points  of  attachment ;  white  lines  mark  the  position  of  these 
intermuscular  septa.  The  fascia  is  connected  above  U>  the  heads 
of  the  tibia  and  fibula,  and  is  continued  below  to  the  dorsum  of 
the  footy  hut  as  a  very  thin  membrane ;  opposite  the  lower  ex- 
tremity of  the  tibia  and  the  ankle-joint  it  is  thickened  by  traas* 
verse  fibres,  and  forms  the  anterior  annular  ligament ;  below  the 
ostremity  of  the  fibula  is  another  thickened  band,  or  the  external 
annular  iigamenL 

Remove  the  fascia  from  the  leg  and  dorsum  of  the  foot^Dissec 
leaving  untouched  the  anterior  annular  ligament,  which  consists  ^^°"' 
of  a  thickened  portion  above    the  end  of  the  tibia,  and  qf 
another  below  it;   in  separating  it  from  the  anterior  set  of 
ivnisoles,  direct  the  scalpel  upwards  instead  of  downwards.   The 
muscles  in  front  of  the  leg  are,  the  tibialis  anticus  next  the  tibia, 
the  extensor  longus  digitorum  next  the  fibula,  its  lower  part 
with  a  separate  tendon  to  the  metatarsal  bone  being  called  pe- 
roneus  tertius,  and  between  them  the  extensor  pollicis.    Clean 
the  outer  muscles  or  the  peronei,  and  leave  the  external  annu^ 
lar  ligament,  below  the  fibula,  which  binds  them  down. 

The  anterior  amnular  Hgamenty  formed  by  strong  thickened  Anterior 


annuUr 


g«- 


fibres  superadded  to  the  fascia,  consists  of  a  portion  above  the^" 
extremities  of  the  bones,  which  confines  the  vertical  part  of  the^ent. 
muscles,  and  of  another  over  the  tarsus,  to  bind  the  horizontal 
part  or  the  tendons  to  the  foot ;  each  is  divided  into  compart- 
ments for  the  passage  of  the  tendons.  The  upper  portiony  less  upper 
perfect  but  stronger  than  the  lower,  is  attached  externally  to  ^*°^^' 
the  lower  part  of  the  fibula,  and  internally  to  the  tibia;  the 
upper  border  joins' the  fascia  of  the  leg,  and  the  lower,  a  tiiin 
portion  of  the  fascia  intervening  between  the  two.  Only  two 
sheaths  arp  found  in  it :  one  next  the  tibia  contains  the  tendon 
of  the  tibialis  anticus,  and  the  other^  external  to  this,  the  ten- 
dons of  the  extensor  oommunis  and  peroneus  tertius,  whilst  the 
tendon  of  the  extensor  pollicis,  and  the  tibial  artery  and  nerve 
lie  beneath  it.  The  lower  portion,  situated  in  front  of  the  tarsal  Lower. 
bones,  is  inserted  externally  by  a  thick  strong  process  into  the 
i^yper  surface  of  the  os  calcis,  in  front  of  the  depression  for  the 
interosseous  ligament,  and  internaUy,  where  it  is  thinner  and 
wider,  into  the  internal  malleolus  and  plantar  fascia.  This  divi- 
sion has  three  sheaths  ;  one  externally  for  the  tendons  of  the 
extensor  longus  digitorum  and  peroneus  tertius,  one  to  its  tibial 
side  for  that  of  the  extensor  polliois,  and  the  other,  still  more 
internal,  is  finr  the  tibialis  anticus,  but  the  artery  and  nerve  are 
attU  beneath  the  ligament,  and  situated  beneath  the  sheath  for 
the  tendon  of  the  extensor  pollicis.  Separate  synovial  mem^ 
braaes  lubricate  the  several  sheaths. 

•  .The  49itemal  annular  ligamenty  a  thickened  band  below  the  Externa 
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Liga^    fibula^^ii  fttnadied,  above,  to  the  lower  extremity  of  the 
ment»     teftUedt]«i>  aod  beiow^  to  tho'CKteroal  «udaoe  of  the  es  calds; 
It  confiaea  die  tendons  of  theperoaei  musckb  ia  a  slieath  vlndi 
ieJiaed  by  a  synovial  meoibnMCw 
Tibialis     .  Jlieiiiialia  anticus,  the  largest  of  the  maades  on  the  front  ai 
MuKic*   the  kg,  is  thick  and  flesiiy  above,  and  tendinous  bdow  ;  in  the 
upper  part  it  lies  to  the  outer  side  of  the  tik»ai  but  beloir  it  is 
Origin,   ia  fr^Mit  of  it,  a&d  Grosses  to  its  ino^r  side.    It.  arises  from  the 
outer  tuberosity  of  the  tibiai  from  the  two  superioi'  thirds  of  tbe* 
outer  surface  of  this  bone,  from  the  iitfieFosseous  ligament  in* 
temal  to  the  anterior  tibial  artery,  and  from  the  ftisotti  of  tfae 
leg  and  the  intermuscular  septum  between  it  and  die  nemt 
muscle.   The  fibres  descend  and  end  in  a  tendon,  which  appears 
on  the  surface  in  the  lower  third  of  the  leg,  but  is  free  from 
muscular  fibres  only  at  the  anaukr  ligament,  tbea  enters  the 
innermost  partition  in  the  ligament,  and  is  plaeed  orer  the  lower 
end  of  the  tibia  and  the  ankle-joint;  escaped  from  the  ligament, 
it  passes  over  the  articulation  between   the  astn^his  and 
ttoo''     scaphoid  bones,  and  is  inseHed  into  the  inferior  and  iatemal 
surface  of  the  internal  oaneiform  bone^  a  process  bdng  idso 
sent  forwards  beneadi  the  articulation  between  the  internal  cu- 
neiform and  metatarsal  bone  of  the  great  toe,  to  join  the  under 
uomT     sui'fftce  of  the  tarsal  extremity  of  the  metatarsal  bone.    The 
muscle  is  covered  only  by  the  fascia  and  ammlar  liganient ;  and 
it  lies  on  the  tibia,  part  of  the  interosseoua  memlHane,  on  the 
tibio-tarsal  articulation,  and  on  the.  astragalus,  scaphoid^  and 
internal  cuneiform  bones  of  thie  tarsus.    The  inner  border  car*- 
responds  to  the  tibia,  and,  below  this  bone^  to  the  abductor  pal- 
licis  miisde;  and  the  outer  toBche8,io  the  ieg(  the  exienasr 
loogus  digitornm,  and  ^tensor  poUicis^the  anterior  tibtal  Teasels 
and  nerves  iaterposing,  and  on  the  foot,  the  tendoa  of  the  ck* 
tinaor  poUicis  is  by  the  side* 
Extcn.     -  Tbe>  exiimsor  ptvpritUi  poUieist  mtiiobt  thia  and  .flat,  is  situated ' 
^u?^  deeply  between  the;  tibialis  anticus  and  cxtensdryoi^ds,  at  its 
Fouid*.  orjgin^  but  supeHioially  below ;  like  the  otli»rtnuiscles,  the  ten- 
don of  ifisertion  is  on  the  outaneoua  surMe^add  tfaeiansoidar 
fibres  continuie  wilh  it^to  the.'Jower>bbrd^pof  tlieaniiukr  liga«» 
Ortgin.   ment.    The  muscle  lOfft's^  frdm  the  middle  pairt  of 'the.  nmer 
surfaoe  of  the  fibdaiia  front  of-  tlie  mteroaieoufl  Jigam«kt/aod< 
from, the  ligaoseot  near  iti:  the  fibrte  descend ao  die  tendoa,* 
which  patee^ibeoe^h.  thi^uf>per  portion  of  tfae^anaiiiari  ligament 
vriXh  thearlery^  though  eaEiernal- to  it;  but  at  the  lo^ei' portiofet 
it. quits,  the  vessel,  aml'enters  into- the  partttion  iaifmail  of  it. 
From  :the  jower.  border  4if  the  ligament  itezteiiHk'fiwwarda  over 'tfa^' 
inner  part  of  the  tarsus^  £rst  ttiefataniaifaone<iand  ita  pHatan^es^ 
belae  donneeted  td.tibe< first  by  a  tQndiaoa8eapan8ioa^V<UHfljs 
:fiiialiy.iiii«^40i^ioto  the. base  of  the  second  or  la8t/phakna;.nGBiie: 
ihvsde  (is  ^i»f  ty/ooiooealed !  by .  lihet  tibialis  antioua :  aadi  ekcteriaor 


oonmiBiift,  andis  ooresed  >by'tbe^fagcia  and  aimolflrJtgtnMntl^Reiai. 
and 'it>lies  on  :the  fibula,  iiiteroaseoua  ihembrafoe,  lower  extremitjr^^*'^  ' 
of'the  tMkiarOver:  the  tibio^tarsal  articulation,  on  the  bones  off 
the  tarsus,  and  on  the  first  metatarsal  bane.  To  the  out^  side 
is  the  extensor  longus  digitorunii  as  low  as  the  annular  ligament, 
but  below- this  is  the  dorsal  part  of  the  anterior  tibial  artery; 
ffiid  on'  the  tDe^  the  tendon  of  the  extensor  brevis.  To  the  inner> 
are  the  tibiaKs  amicus,  and  tibial  vessels  and  nerve,  but  below 
tfai^'IigazDeni'the  vessels  He  to  the  outer  side,  so  that  the  tendon 
of.  this  muscle  orosses  the  veesela  whilst  it  is  in  the  lower  divi- 
mm  of  the  ligament,  and  is  found  to  their  inner  side  at  the 
lewBr  border  of  this- structure*    ' 

The  extem&r  hngus  digiiorum,  situated  next  the  fibula  toExten- 
wkich  it  is  attached,  is  large  and  fleshy  above,  but  divided  below^'usDi^. 
into  lour  tendons;  and  it  consists  of  a  vertical  part  which  acts^"*™- 
on.  the  foot  by  means  of  the  annular  ligament,  and  of  a  horizon- 
tal, for  the  movement  of  the  toes.    It  arius  from  the  outer  part  origin. 
of  the  tuberosity  of  the  tibia,  from  the  head  of  the  fibula, 
and  (rom  three  fourths  of  the  inner  surface  of  this  bone  in 
front  of  the  interosseous  membrane,  from  the  fascia  of  the  leg, 
and  intermuscular  septa  between  it  and  the  tibialis   anticus 
internally,  and  the  peronei  externally.    The  upper  fibres  are 
direbted  vertidaUy,  the  lower  obliquely  to  the  tendon^  which  is 
acoompantcd  by  them  to  the  anauliu*  ligament,  and  divides  into 
three  portions,  which  enter  the  same  sheath  as  that  of  the  pero-* 
nnoB  tcrtiifls,  and  are  lubricated  by  the  same  synovial  meftK** 
brane;  whikt  traversbg  the  ligament  the  inner  tendon  dividea 
Into^two,  so  that  four  appear  at  its  lower  border,  and  diverge 
fmoi  each  other,  crossing  the  extensor  brevis  digitorum,  to  reach 
the-^aor  oiuter  toea,  on' the  metatarsal  phalanr  of  which  they 
fom  an  expansion,'  by -uniting  with  the  inner  border  of  the  ten^i-' 
dons  of  the  extensor  brevis,  and  with  those  of  the  interossei  and 
laorfffieales,  svhidsiconie  up  from  beneath*   At  the  distal  extre- 
mity of  thia  phahmocaa  in  the  fingersythe iexpanaion  divides  into 
thnea  portions  *^  the  centml  one  is  fixed  to  the  base  of  the ' 
sechBdpbabnbc^  but  the  lateral  extend  along  its  sides,  converge^ 
atiita*  anterior  part,  and  anite  to  be  insertid  iMo  the  ungual  ^^^'- 
laat  pbfdahx;    The  fascia  and  annulav  ligament  cover  the  muscle,  j^^,^,  ' 
ahd.it  lies 'oo  the  fibuhM  interoBseous  menbi^ane  and  lower  ex*-tioiu. 
ti^emity^ofthe'tSna^  ever  the  articulation  of  th9  ankle,  and,  on 
the  fiiot^iont.lbe.exttoior  bravif  mA  phiilartges.    To  the.  otiUft 
si<teyiin<^he  /leg,  ai^  the  peroneus  Umgos  aiid  brevia^  muscle^,'  atfd' 
oniithe  kai^  tte  perdnn^s  tertiua;  ami  to  the  inner,  above,  the' 
tibiUin  anticnsy  vasscfe,'and  extensor  ^pelhcis ;  and  on  the  foot^  < 
theidortal.part  4fithe  anterior  tibtid  artery. 

'l!^per€mnu\$ertms  mtisefe,  only  apart  of  the  extensor  lengna^l^ 
d^tforuni(ftiMn>^hidrit  ia  seldom  separate,  onaMirORt  the  lower  tortiu* 
fouiak»xi£>thei.uiner}'aaifaoe<of<the/£bula9  below  the  extensor 'f''*f'*' 

^  Origio. 
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loDgtts,  and  from  the  iatermuscular  septum  between  it  and  the 

peroneus  brevis :  the  fibres  descend  to  a  tendon,  whieh  pasaes 

with  those  of  the  extensor  longns  through  the  same  partitton  of 

the  annular  ligament ;  belovr  the  ligament  it  separates  from  the 

others,  is  continued  downwards  and  outwards  over  the  extensor 

iioa^'    ^^^^^^  ^^^  ^  inserted  by  a  tendinous  expansion  into  the  upper 

edge  of  the  tarsal  extremity  of  the  metatarsal  bone  of  the  little 

Rcia.     toe.     This  muscle  has  nearly  the  same  relations  as  the  long 

^*""''     extensor ;  it  is  covered  by  the  fiiscia,  and  lies  on  the  lower  part 

of  the  fibula,  and  on  the  extensor  brevis  muscle. 
Anterior  The  cMterior  tibial  artery  extends  from  the  bifurcation  of  the 
Artery-  P^P^i^cA^  ^o  ^^^  posterior  part  of  the  first  interosseous  apace  on 
the  dorsum  of  the  foot,  where  it  dips  into  the  sole,  and  eods  by 
supplying  the  great  toe  and  half  the  next,  and  joining  the 
plantar  arch.  The  course  of  the  artery  is  first  forwards  through 
tlie  interosseous  membrane,  then  vertically  downwards  and  in- 
wards through  the  leg,  and,  finally,  almost  horizontally  forwards 
on  the  inner  side  of  the  foot*  From  the  marked  dnPerence  in 
its  direction  and  relations  in  the  leg  and  the  foot,  it  may  be 
divided,  for  the  sake  of  description^  into  a  vertical  and  a  hon- 
Vertical  zontal  part.  The  vertical  portion  in  the  leg,  which  reaches  to 
portion.  ^1^^  iQ^er  border  of  the  annular  ligament,  or  to  the  prominent 
head  of  the  astragalus,  is  external  to  the  tibia  in  the  upper  part, 
but  in  fi-ont  of  it  and  the  ankle-joint  in  the  lower;  and  a  line 
from  the  head  of  the  fibula  to  the  centre  of  the  ankle  will  nearly 
mark  the  position  of  the  artery.  It  is  covered  by  the  common 
integuments  and  fasciae,  and  its  depth  fi*om  the  suriace  differs 
in  the  upper  and  lower  parts  of  the  leg ;  for  in  the  two  upper 
thirds  it  is  deeply  placed  between  the  tibialis  and  extensor 
longus,  but  in  the  lower  third  it  is  more  superficial,  in  conse* 
quence  of  the  muscles  having  terminated  in  tendons,  though  it 
is  still  overlapped  by  tliem,  and  it  is  covered  still  lower  down 
by  the  annular  ligament,  and  tendon  of  the  extensor  polMcis, 
which  crosses  it.  It  rests  on  the  interosseous  membrane  in  the 
two  upper  thirds,  on  the  front  of  the  tibia  in  the  lower  third, 
then  on  the  anterior  ligament  of  the  ankle-joint,  from  which  it 
is  separated  by  cellular  membrane,  and  finally  on  the  astragalus. 
As  the  artery  passes  from  the  back  to  the  front  of  the  leg  it  is 
above  the  interosseous  membrane*  close  to  the  neck  of  the 
fibula,  and  between  the  two  heads  of  origin  of  the  tibialis  pos- 
ticus muscle.  In  the  upper  third  of  the  leg  it  is  placed  between 
the  tibialis  anticus  and  extensor  longus  digitorum ;  in  the  middle, 
between  the  ttbialb  anticus  and  extensor  polHcis ;  and  in  the 
lower  third,  between  the  same  muscles,  being  overlaf^d  by  the 
extensor  poUicis ;  and  this  relation  to  the  extensor  it  keeps 
beneath  the  upper  portion  of  the  annular  ligament^  though  at  the 
lower,  the  muscle  leaves  the  vessel  to  pass  tiiroi^  the  liga- 
ment, but  is  still  superficial  to  it,  and  is  found* to  the  inner  side 
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of  the  artery  only  at  the  lower  border  of  the  h'gatnent.  Two 
veins  aooompany  the  artery,  forming  by  their  cross  branches  a 
plexus  over  it.  The  anterior  tibial  nerve  conies  into  contact 
with  the  artery  about  the  middle  third  of  the  leg,  and  is  placed 
to  its  outer  side ;  it  crosses  the  vessels  once  or  twice  in  the  leg^ 
but  beneath  the  annular  ligament  it  is  found  external  to  them. 
This  portion  of  the  anterior  tibial  gives  off  numerous  muscular 
branches  in  the  leg.  The  hcrizantal  portion^  or  dorsal  artery  of  hoh- 
the  foot,  intervenes  between  the  lower  border  of  the  annular  ""'*^* 
ligament  and  the  posterior  part  of  the  first  interosseous  space, 
where  it  gives  off  a  superficial  interosseous  branch,  and  then 
enters  the  sole  of  the  foot  by  perforating  the  interosseous  muscle. 
It  is  here  very  superficial,  being  covered  only  by  the  integu- 
ments and  fascia,  and  near  its  termination  it  is  crossed  by  the 
internal  tendon  of  the  extensor  brevis  muscle ;  and  it  lies  on 
the  astragalus,  scaphoid,  and  internal  cuneiform  bones.  To  the 
inner  side  is  the  tendon  of  the  extensor  pollicis,  and  to  the  outer, 
the  internal  tendon  of  the  extensor  brevis;  but  as  this  inclines 
inwards  it  crosses  the  artery  about  half  an  inch  before  it  dips 
into  the  sole  of  the  foot,  so  that  the  vessel  then  lies  between  a 
tendon  of  the  extensor  longus  to  the  outer  side,  and  one  of  the 
extensor  brevis  to  the  inner.  The  veins  have  the  same  relation 
to  this  part  of  the  artery,  and  the  nerve,  still  external  to  it, 
bee4>mes  cutaneous  when  the  artery  dips  into  the  foot,  and  sup- 
plies the  sides  of  the  first  two  toes.  The  branches  of  the  ante-  Branch- 
rior  tibial  are  many ;  some  unnamed  to  the  muscles,  and  other 
named  ones  to  the  parts  by  which  it  passes,  as  follow :  — 

The  recurrent  branch  leaves  the  trunk  as  soon  as  it  has  passed  ^JJt '' 
through  the  space  above  the  interosseous  membrane,  is  directed 
upwards  through  the  tibialis  anticus  muscle,  and  on  the  head  of 
the  tibia  divides  into  branches ;  some  ascend  to  anastomose 
with  the  inferior  external  articular  artery,  and  others  turn  in- 
wards over  the  articulation,  suppl3dng  it,  and  anastomosing  with 
tlie  other  articular  branches  in  front  of  the  joint. 

A  cutaneotes  branch  arises  from  the  upper  part,  descends  be-  cuu- 
neath  the  extensor  longus  with  the  musculo-cutaneous  nerve,  "'^"'* 
and  is  distributed  to  the  integuments  with  it. 

Tlie  internal  mcdleolar  artery  arises  above  the  lower  extremity  internal 
of  the  tibia)  runs  inwards  beneath  the  tibialis  anticus,  turns  toij^^/^* 
the  inner  surface  of  the  bone,  and  anastomoses  on  the  inner 
malleolus  with  a  similar  branch  from  the  posterior  tibial. 
.  The  external  malleolar^  more  variable  in  its  point  of  origin  External 
than  the  preceding,  but,  generally,  nearly  opposite  to  it,  runs  JJ*"**" 
outwards  to  the  fibula  beneath  the  extensor  muscles,  and  joins 
with  the  anterior  peroneal  branch  which  comes  forwards  through 
the  space  below  the  interosseous  membrane,  and  also  with  a 
bmnch  sent  round  the  fibula,  forming  thus  an  arterial  anasto^ 
mosis  over  the  outer  ankle. 
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ArUcu-      As  the  artery  passes  by  the  ankle  joint  it  givejs  articular 
**'•       branches  to  it ;  these  enter  it  by  perforating  the  capsular  liga- 
ment. 
Tnmi        The  tarsal  artery^  a  branch  opposite  the  scaphoid  booe^  run& 
Artery,   outwards  beneath  the  extensor  brevis  digitorum  to  the  outer 
side  of  the  foot,  anastomoses  with  the  peroneal  and  exteratd. 
plantar  arteries,  and  gives  branches  to  the  extensor,  to  the  bones 
of  the  tarsus  and  their  articulations :  these  will  be  seen  when 
the  muscle  is  divided.     This  artery  varies  much. 
Met*.         The  metatarsal  branch,  given  off  near  the  heads  of  the  meta- 
^"***     tarsal  bones,  runs  outwards  across  the  tarsus  to  the  outer  side 
of  the  foot,  forming  an  arch,  and  anastomosing  with  the  external 
plantar.     From  the  convexity  of  the  arch  three  small  inter- 
osseous branches  are  given  off;   these  run  on  the  interossei 
muscles  in  the  three  outer  spaces,  supplying  the  muscles,  and 
divide  at  the  clefts  between  the  toes  into  two  branches  for  the 
sides  of  the  toes,  on  the  dorsal  surface,  like  the  digital  branches 
from  the  plantar  arch  on  the  palmar.     At  the  posterior  part  of 
the  interosseous  spaces,  these  branches  are  joined  by  the  pos- 
terior perforating  from  the  plantar  arch,  and,  in  front,  by  the 
anterior  perforating  from  the  digital  arteries. 
Inter.        The  interosscous  branch  springs  from  the  anterior  tibial  as  it 
oticou*.  jg  about  to  enter  the  sole  of  the  foot,  runs  forwards  in  tlie  inter- 
osseous space  between  the  first  two  toes,  supplying  their  sides, 
like  the  other  interosseous  branches  from  the  metatarsal. 
Veini.)        The  anterior  tibial  veins  have  the  same  extent  and  relations 
as  the  artery ;  there  is  one  on  each  side  of  the  artery,  and  they 
form  a  plexus  of  cross  branches  over  it,  particularly  in  the  upper 
part,     rhey  pass  with  the  artery  through  the  aperture  in  the 
interosseous  ligament,  and  join  with  the  posterior  tibial  in  the 
internal   popliteal.     They  receive  branches   corresponding  to 
those  of  the  artery,  and  join  by  a  branch  with  Uie  internal 
saphena  vein. 
DiMcc-       To  examine  the  extensor  brevis  digitorum,  which  is  tlie  only 
"«>•      muscle  on  the  dorsum  of  the  foot,  cut  through  the  tendons  of 
the|extensor  longus  and  peroneus  tertius,  below  the  annular  liga- 
ment, and  throw  them  to  the  toes ;  remove  the  cellular  mem- 
brane from  the  surface  of  the  muscle. 
E&tenwr     The  extensor  brevis  digitorum,  a  short  thin  muscle,  and  the 
Digi!*     ^"^y  ^"^  ^"  ^^^  dorsum  of  the  foot,  is  divided  like  the  long 
torum.    extensor  into  four  tendons,'  but  these  pass  to  the  four  inner, 
Origin,   instead  of  the  four  outer  toes.     It  arises  from  the  anterior  part 
of  the  upper  surface  of  the  os  calcis,  in  front  of  the  depression 
ibr  the  attachment  of  the  interosseous  ligament,  and  from  the 
tliickened  part  of  the  annular  ligament^  which  is  fixed  to  this 
depression.    The  fibres  run  forwards  and  inwards,  fornaing  four 
fleshy  bellies,  and   end  in  four  tendons,  which  Rre  dtreoted 
oWiquely  inwards  to  the  four  inner  toes,  passing  beneath  the 
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teQcions]  of  the  long  extensor,  and  sending  down,  ae  in  /the 
extensors  of  the  hand^  a  tendinous  expansion  on  eaoh.^de  of 
the  articulation  bet^'een  the  metatarsal  bones  and  the  phalanges; 
on  the  metatarsal  phalapx  the  tendons  join  the  fibular  side  of 
ihose  of  the  long  extensor,  and  form  an  expansion   on   this 
bone  with   the  lumbricales  and  interossei,   as  before  seen  in 
the  dissection  of  tlie  long  extensor.     The  tendon  to  the  great 
toe  is  the  largest,  and  is  inserted,  separately,  into  the  base  of  the  ^^^^ 
inetataTsaT  phalanx.     The  muscle  is  covered  by  the  tendons  of  tion.' 
the  long  extensor ;  and  it  lies  on  the  bones  of  the  tarsus^  and 
branches  of  the  anterior  tibial  nerve  and  artery,  which  will  be**"*' 
seen  when  the  muscle  is  divided.  Tlie  inner  border  corresponds 
to  the  horizontal  part  of  the  anterior  tibial  artery,  and  the  inner 
tendon  crosses  this  vessel. 

Divide  the  extensor  brevis,  and  turn  it  upwards  with  care,  soDisseo- 
as  not  to  injure  the  branches  of  the  anterior  tibial  artery  and  ^'°°* 
nerve,  which  are  beneath  it  and  supply  it.  Cut  through  the 
lower  portion  of  the  anterior  annular  ligament  over  the  sheath 
of  the  extensor  pollicis,  and  the  position  of  the  anterior  tibial 
artery  and  nerve  are  exposed  ;  throw  outwards  the  external  half 
of  the  ligament,  examining  its  different  sheaths,  its  attachment 
to  the  bone,  and  the  origin  of  the  extensor  brevis  digitorum 
from  it.  Clean  the  cellular  membrane  from  the  divisions  of  the 
anterior  tibial  nerve  beneath  the  extensor;  these  lie  in  a  liga* 
mentous  substance,  aod  are  sofl  and  enlarged ;  follow  the  nerves 
in  the  upper  part  of  the  leg  to  their  origin  from  tlie  external 
popliteal,  and  trace  a  small  branch  through  the  tibialis  anticus 
to  the  knee-joint. 

The  nerves  of  the  firont  of  the  leg  are  derived  from  theNerfw. 
external  popliteal  (peroneal)^  which  divides  at  the  head  of  the 
fibula,  and  beneath  the  peroneus  longus  muscle^  into  the  recur« 
rent,  musculo-cutaneous,  and  anterior  tibial  branches. 

The  recurrent  articular  nerve,  the  smallest  of  the  branches  of  Recur- 
the  popliteal^  passes  transversely  inwards  beneath  the  extensor  [fcuivJ 
longus  digitorum  to  the  anterior  tibial  recurrent  artery,  which  it 
accompanies  through  the  tibialis  anticus,  and  gives  some  fila^ 
ments  to  the  muscle ;  it  then  leaves  the  muscle,  and  ascends 
with  the  artery  to  the  knee-joint,  to  which  it  is  distributed. 

,The  muscufo'Cutaneous  nerve,  named   from   its  distribution,  i^uruio. 
descends  vertically  in  the  leg,  lying  deeply  between  the  ex-SIfc" 
tensor  longus  digitorum  and  peroneus  longus,  then  between  the 
extensor  and  the  peroneus  brevis,  perforates  the  intefmuscular 
septum  and  the  fascia  about  the  lower  third  of  the  leg^  and 
divides  into  two  branches  for  the  dorsum  of  the,  foot  ax^dthq 
iO^>  t&  vas  before  dissected.    In  the  leg  it  gives  a  branch  neaiB  Branch. 
lis  botbodencement  to  the  peroneus  longus,  and  ove  lower  dowA**' 
tia'tne  j^eroneu^  brevis  muscle. 
[  ^iianierjiot  tibial  nerve,  the  only  remaining  brandy,  runs  ^.|5^' 
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downwards  and  inwards  beneath  the  extensor  longoB,  oomes 
into  contact  with  the  artery  at  the  middle  third  of  the  leg,  de* 
scends  with  the  vessels,  crossing  them  once  or  twice;  but  at  the 
annular  ligament  it  is  external  to  the  artery,  and  divides  into  an 
Branch-  external  and  an  internal  branch.     It  has  the  same  relations  as 
Sni^iM?  the  artery  to  muscles ;  and  as  it  extends  along  the  leg  it  gives 
branches  to  the  tibialis  anticns,  extensor  longus  digitonun,  and 
Internal  extensor  pollicis.   The  internal  branch  of  division  runs  forwards 
branch,  ^j^^  ^^  artery  on  the  dorsum  of  the  foot,  lying  external  to  it; 
and  when  the  artery  enters  the  sole  it  perforates  the  ftsda, 
joins  the  musculo-cutaneous,  and  is  distributed  to  the  opposed 
sides  of  the  first  two  toes ;  it  gives  a  small  filament  to  the  inter. 
Exter-    osseous  musclc  of  the  first  space*    The  external  branch,  the 
°*^'       larger  of  the  two,  is  directed  outwards  beneath  the  short  ex- 
tensor of  the  toes,  and  divides  into  branches  for  that  muscle  and 
the  interossei.     It  enlarges,  before  dividing,  like  the  nerves  of 
the  hand,  and  its  filaments  are  enveloped  in  a  fibrous  tissue, 
through  which  it  is  very  difficult  to  follow  them* 
jjj^,^       The  remaining  muscles  of  the  leg  are  the  two  peronei,  idiich 
tion.      are  placed  on  the  outer  side  of  the  fibula,  and  are  named  finom 
their  relative  lengUi,  longus  and  brevis.     They  are  separated 
by  processes  of  fascia  from  the  muscles  in  firont  and  behind,  and 
will  be  exposed  by  removing  the  fascia  from  their  surface,  if  it 
is  not  already  done. 
Fero.         The  peroneus  longus  muscle^  the  most  superficial,  arises  from 
fon^    the  outer  and  anterior  part  of  the  head  of  the  fibula,  from  the 
Muscle,  upper  half  of  the  outer  surface  of  the  bone,  and  from  the  outer 
Origin.  n^Qf^gr  fQr  gome  distance  below,  from  the  intermuscular  septa 
before  and  behind,  and  from  tlie  aponeurosis  of  the  leg.     The 
fibres  descend,  forming  a  muscle  which  is  thick  above  and 
flattened  below,  and  terminate  about  the  middle  of  the  1^  in  a 
tendon,  which  descends  vertically  on  the  peroneus  brevis,  being 
closely  united  to  its  tendon,  receives  the  lower  fibres  of  origin 
by  its  posterior  border,  enters  the  groove  behind  the  external 
malleolus,  and  passes  beneath  the  external  annular  ligament 
with  the  tendon  of  the  peroneus  brevis,  from  which  it  is  sepa- 
rated only  by  synovial  membrane  ;  escaped  from  the  ligament, 
the  tendon  runs  forwards  along  the  side  of  the  os  calcis  as  fiur 
as  to  the  groove  in  the  outer  border  of  the  cuboid  bone,  being 
placed  below  the  tendon  of  the  peroneus  brevis,  and  attadied  to 
the  bone  by  a  separate  sheath,  enters  the  sole  of  the  foot,  crosses 
inscT-     [|;  obliquely  inwards  and  forwards  to  the  great  toe,  and  ^inserted 
^^.     into  the  inner  side  of  the  base  of  the  first  metatarsal  bone.    In 
tioni.     the  leg  it  is  covered  only  by  the  integuments  and  fascia ;  and  it 
lies  on  the  fibula  and  peroneus  brevis  muscle.     The  anterior 
border  is  separated  from  the  extensor  longus  digitonim  by  a 
process  of  fascia  and  the  musculoK^utaneous  nerve;  and  the 
posterior,  from  the  soleus  and  flexor  pollicis  kmgus  also  by  the 
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fi»cia«  Beneath  the  external  annular  ligament  it  is  placed  on 
the  middle  portion  of  the  external  lateral  ligament  of  the  ankle 
with  the  tendon  of  the  brevis,  and  both  are  surrounded  by  one 
synovial  membrane,  which  sends  prolongations  into  the  sheaths 
on  the  side  of  the  os  calcis.  On  the  outer  side  of  the  foot  it  is 
subcutaneous^  and  lies  on  the  os  calcis  and  cuboid  bone,  and  the 
articulation  between  the  two.  In  the  sole  it  is  close  to  the 
tarsus,  and  crosses  the  cuboid  bone,  and  the*articulation  between 
the  external  cuneiform  and  the  third  metatarsal  bone ;  it  is  con- 
tained in  a  sheath  formed  by  fibrous  structure,  and  fibres  of  the 
ligamentum  longum  plantie,  prolonged  from  the  ridge  of  the 
cuboid  to  the  third  and  fourth  metatarsal  bones.  A  synovial 
membrane  lubricates  the  tendon  in  the  sheath. 

The  peroneus  hrevis  muscle^  smaller  than  the  preceding,  and  Pero- 
inferior  to  it  in  position,  arises  from  the  lower  half  of  the  outer  brevu 
sur&ce  of  the  fibula,  nearly  down  to  the  external  malleolus,  and  ^uscia 
from  the  processes  of  fascia  that  separate  it  from  the  muscles  °'**^* 
on  the  front  and  back  of  the  leg :  the  upper  fibres  descend,  and 
the  lower  pass  transversely  to  the  tendon,  which  is  joined  by 
fibres  down  to  the  annular  ligament,  then  passes  forwards  below 
the  external  malleolus,  being  nearer  the  fibula  than  that  of  the 
peroneus  longus,  and  enters  a  sheath^  separate  from  that  of  the 
longus,  which  conducts  it  along  the  os  calcis  and  cuboid  bone  to 
the  base  of  the  metatarsal  bone  of  the  little  toe,  into  the  upper 
surfiice  of  which  it  is  ifiserted.    In  the  le^  the  muscle  is  covered  inwr. 
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by  the  peroneus  longus,  and  it  is  placed  on  the  fibula.  The  « 
anterior  border  is  separated  from  the  extensor  longus  and  pero-  txluH' 
neus  tertius,  which  are  parallel  to  it,  by  the  intermuscular 
septum  of  fascia ;  and  the  posterior,  from  the  flexor  pollicis  by 
the  same  means.  Below  the  ankle  it  lies  on  the  fibula  and 
external  lateral  ligament.  Along  the  outer  side  of  the  foot  it 
is  contained  in  a  sheath  above  that  of  the  tendon  of  the  peroneus 
longus,  and  crosses  the  calcaneo-cuboid  articulation.  If  the 
sheaths  are  opened,  they  are  seen  to  contain  prolongations  from 
the  synovial  membrane  behind  the  outer  ankle. 


CONTINUATION   OF   THE   LOWER   EXTREMITY. 

To  expose  the  tendons  of  insertion  of  muscles  around  the  knee*  Di«sec. 
joints  which  were  before  omitted,  remove  the  popliteal  vessels  ^'^°* 
and  nerves  from  the  back  of  the  articulation,  and  take  away  the 
cellular  membrane.  The  tendons  to  be  seen  are  those  of  the 
biceps,  popliteus^  and  semi-membranosus  muscles ;  and  a  part  of 
eadi,  sufficient  for  this  purpose,  is  to  be  lef^.  The  ligaments  of 
the  joint,  external  to  the  capsule^  are^  an  external,  round  and 
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cord-like ;  an  internal,  wide;  an  anterior^  or  ligament  of  the  pa- 
tella, the  largest  of  all ;  and  a  posterior,  a  wide  ligamentous 
expansion.     These  will  be  dissected  by  taking  away  a  portion 
of  the  capsule  from  them.    If  the  ligaments  should  be  rery  dry, 
they  may  be  steeped  for  a  short  time  in  water. 
Knee-        The  articulation  of  the  knee,  the  largest  and  most  complex 
Joint,     ginglymus  joint  in  the  body,  is  formed  by  the  articular  surfaces 
of  the  condyles  of  the  tibia  receiving  the  condyles  of  the  femur; 
and  in  front  is  the  small  patella.    These  bones  are  covered  with 
cartilage,  the  surfaces  in  contact  are  lubricated  by  synovial 
membrane,  and  they  are  retained  in  position  by  the  muscles 
passing  from  the  thigh  to  the  leg,  and  by  strong  ligamentous 
structures  both  external  and  internal  to  a  capsule. 
capniie.      A  kind  of  capsuie  surrounds  the  ends  of  the^bones,  and  serves 
to  limit  the  extent  of  the  synovial  membrane.     This  fibrous  in- 
vestment is  derived  from  the  tendons  of  the  vasti  in  front,  is 
united  with  the  fascia  lata,  and  receives  accessory  fibres  from  the 
tendons  around  the  joint,  and  from  the  semi-membranosus ;  it 
is  attached  to  the  head  of  the  tibia  close  to  the  articular  surface, 
to  the  outer  surface  of  the  condyles,  and  posterior  part  of  the 
femur,  and  is  perforated  by  the  tendon  of  the  popliteus,  which 
IS  united  to  it  by  fibres.     This  expansion  is  dissected  with  the 
tendons  of  the  vasti  and  crureus. 
Tendon       ^^^^  tendon  of  the  biceps  muscle  divides  into  a  superficial  and 
or  the     a  deep  portion ;  the  former,  smallest,  gives  off  an  expansion  to 
^^^^'   the  fascia  of  the  leg,  crosses  the  external  lateral  ligament  near 
its  lower  attachment,  and  is  inserted  into  the  upper  and  anterior 
part  of  the  head  of  the  fibula ;   and  the  latter,  or  deep,  passes 
beneath  the  ligament,  is  inserted  into  the  upper  and  posterior 
part  of  the  head  of  the  bone,  and  sends  forwards  a  prolongation 
to  the  head  of  the  tibia,  which  resembles  that  from  the  semi- 
membranosus on  the  inner  side :  this  process  to  the  tibia  may 
come  from  either  portion  of  insertion. 
Extcrnfti     The  external  lateral  ligament^  round  and  strong,  is  sometimes 
ijga"^    divided  below  into  two  portions.     It  is  attached  above  to  the 
incut,     outer  condyle,  close  to  the  tendon  of  the  gastrocnemius  but 
rather  below  it,  descends  vertically  between  the  two  portions  of 
the  tendon  of  the  biceps,  and  is  inserted  into  the  outer  and 
lower  part  of  the  head  of  the  fibula.    The  process  which  is  occa- 
sionally present,  and  is  nvxneii  short  exterruH  lateral^  diverges  from 
the  external  about  the  lower  part  of  the  condyle  of  the  femur, 
and  is  inserted  into  the  bone  behind  the  other.     This  ligament 
is  covered  by  the  expansion  of  the  vasti,  and,  in  its  lower  p^rt, 
by  the  superficial  portion  of  the  tendon  of  the  biceps  ;  it  is  placed 
over  the  tendon  of  the  popliteus  muscle,  and  the  infisrior  eztemal 
articular  vessels  and  nerve. 
2«S*°      I^ivide  the  external  lateral  ligament,  and  follow  back  the 
popiL    teMUm  of  the  pophteus  to  the  outer  condyle,  Ihroi^h  the  cap- 


.mddf  ^it  is^cq^neoted ta the a»twor  pBrt of  fehe^;ob|o|ig^de|Mreflh 
juoo  4>a  the  outet  sur&ca  of  the  external  condyle  of  the  fQmuri 
dflffe. below  the  attachnaeiU  of  the  external  lateral  ligament»  and 
satherimtcrior  to  it.  The  tendon  is  directed  downwards  and 
outwards  beneath  the  ligament'  and  over  the  eondyle,  crosses 
the  extemaL  semilunar  .cartilegey  from  which  it  isseparaied  by 
the  synovial  membrane  of  the  knee-joint^  also  the  head  of  the 
tiUa  and.  tlie  upper  tilMO«peroneal  articulation,  and  leaves  the 
capsnle  to  give  rise. to  muscufer  fibres:  from  die  upper  part  of 
the  teodon  fibres  pass  to  the  capsule,  and,  from  the  lower,  to 
the  head  of  the  fibula.  Flex  the  leg,  and  it  will  be  seen  that 
the  tendon  eaters  the  depression  on  the  condyle  in  this  condition 
of  the  limb. 

The  inienuU  lateral  U^Wiiienet  situated  rather  behind  tlie  centre  internal 
of  thearticulation^  is  wide  and  expanded  above,  where  it  forms  u^ 
part  of  the  capsule,  but  pointed  and  thick  below.  Its  attach-  ™^^ 
ment  to  the  femur  is  by  a  thickened  portion  to  a  small  pro- 
minence of  the  inner  cojrayle,  in  front  of  the  depression  &>r  the 
tendon  of  the  adductor  magnus :  the  fibres  descend  vertically  to 
be  inserted  into  the  upper  part  of  the  inner  border  -and  surfiice 
of  the  tibia^  as^low  as  tne  insertion  of  the  popliteus  muscle.  The 
sartorius  and  tendons  of  the  semi-tendinosus  and  gracilis  lie  on 
it,  but  separated  by  a  synovial  membrane ;  and  the  ligament  is 
placed  over  the  tendon  of  the  semi-membranosus,  the  internal 
semilunar  cartilage,  and  the  inferior  internal  articular  vessels 
and  nerve.  The  anterior  border  is  connected  to  the  expansion 
of  the  triceps  that  forms  a  strong  lateral  band  to  the  patella ; 
the  posterior  is  partly  continuous  with  the  cajpsule,  being  free 
and  separate  from  it  only  at  the  insertion  of  the  semi-mem- 
branosus into  the  head  of  the  tibia :  this  border  is  also  joined  by 
some  fibres  from  the  tendon  of  insertion  of  this  muscle. 

The  tendon  of  the  9emi'membrana9us  mtocie,  partly  concealed  Tendon 
by  the  internal  lateral  ligament  which  may  be  divided  to  an  m^' 
extent  sufficient  to  see  it,  is  inserted  by  three  processes ; — an  J^^- 
BOterior,  the  strongest,  which  passes  beneath  the  internal  lateral 
ligament  to  be  inserted  into  toe  inner  side  of  the  head  of  the 
tibia,  close  below  the  articuhir  surface,  and  a  portion  is  pro- 
longed from  this  to  the  mternal  latent  ligament;  an  inferior, 
tiiinand  membranous,  joins  the  &scia  of  the  popliteus  muscle; 
and  a  posterior,  cci^tfisting  of  strong  fibres,  is  directed  back- 
wards over  the  posteriur  £Ur.^e  9^  ^^^  capsule  of  the  joint, — 
aome  descending  to  the  head  of  the  tibia,  but  the  gmner  iiti^ , 
*er  ascending  to  the   outer  condyle  cff  the  femur,  and  these 
last  constitute  the  posterior  ligament  of  Winslow* 

ThejNM«er>or  /^^misfi^doseB  the  aFtic«i«tion'behi«d»andoon-PMe.- 
sists  of  different  laytos  of  fibres;  the  most  snperfioial  and  the^Si^: 
j|tmi«est,  from  the  lewiiBaof  ttie  semi^-membraaosus,  is  inclined 
lipi^ards  mid  eutvvrib  io  the  extemalr  condyle,  the  deeper, 
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auHinuou9  with  the  ^eQeraK  o^pMite  ofthe  joipt«  J»  j< 
fibres  from  the  tendosoA  of  the  gastrocoemiu*  and  pcpUteu^.aad 
18  attached  above  aod  below  tP  the  ftmur  and  tibia.     Between 
the  condyles  of  the  femur  it  is  depressed^  ai^  there  axe  nu« 
merous  apertures  in  it  for  vessek  and  nerves.    The  p^^liteal 
vessels  lie  on  it,  and  it  conceals  the  crucial  ligaments. 
Anterior     The  onterioff  ligament^  or  li«imentum  pateUa^  the  v  op^iou* 
mint     ation  of  the  tendon  of  the  quaouriceps  extensor  cruris,  ia  about 
tliree  iaches  long,  but  narrower  in  the  centre  than  at  the  ex-. 
tremities>  and  is  attached  above  to  the  lowec  part  of  the  pateUa, 
and  the  depression  on  the  inner  surface  of  its  inferior  angles  the 
greater  number  of  the  fibres  coming  over  the  cutaneous  auriace 
of  the  bone ;  and  it  Is  inserted  below  into  the  tubero^ty  of  the 
tibia.    The  cutaneous  surface  is  covered  by  the  expanaion  of 
the  vast! ;  and  the  deep  is-  in  contact  with  the  ovular  mass 
which  separates  it  from  the  synovial  membrane,  and,  close  to  the 
insertion)  a  bursa  is  placed  between  it  and  the  bone. 
DisMc       To  see  the  refiectioos  of  the  aynovial  membrane  in  the  in* 
^^"'      teriory  before  it  is  removed  ibr  the  dissection  of  the  remainii^ 
ligamentous  structures,  open  the  joint  by  an  incision^  on  each 
side,  from  near  the  upper  part  of  the  patella  to  the  interval  be* 
tweea  thecondyleaof  the  femur;  throw  down  to  tbetifaiathe 
anterior  part  of  the  capsule  with  the  .patella*    A  fold  of  the 
membrane,  reachii^  from  below  the  pateUa  to  the  interval  he^ 
tween  the  condyles,  is  the  mucous  ligament,  which  containa 
some  vessels  and  cellulaf  tissue ;.  and  a  similar  fold  on  each  side 
of  the  patella  is  the  alar  ligament.    A  small  part  of  the  pos- 
terior ligament  .mayberemoyed»to.show  the  crucial  ligaments 
external  to  the  aynovial  membrane* 
snioTUti    ..The  J|i9ietmii  membrane  of  this  articulation  ia  the  Jaxgest  and 
^SL    XQOVt  complex  in  its  reflections ;  between  the  quadrioepa  ex« 
tensor  and  fronts  of  the  femur,  its  thioknesa  is  seen.    If  tt  is 
traeed'  upwards  beneath  tlie  patella  and  quadriceps  extensori 
which  it  lines,  it  is  found  to  reach  the.  front  of-  the  femur  two 
inches  above  its  artioMlac  surface,  and  higher  on  the  inn^  than 
the  outer  side ;  it  is  now  xeflected^over  the  lower  end  of  the 
femur,  eoveringels^  the  lateral  parts  of  the  condvlea  beyond 
U)e  artioDlar.cattUagef  and  passes  bKokwardsOneac^  side  of  the 
i^iddle  line  to.  the.  posterior  pari,  where  it  iorma  a  smatt  emUe' 
sac  heftween  the  ooiadyle  anattcndon  of  thegCSttocBemi«is;  but 
isk  the. centre  it  k  arrested,  hv  the  crjoialiiiigamaRts,  and  by 
a  smo"  -;— ^'^  ^y  ^^y  ceHular  membrato*,  wWch  give  rise  to 
tW  ligamentulti  rtmfcosiitai.^  The  metobraae  is-  then  continued 
by  the  capsule  and  erudwl  Kgamekits  to  chfe  posterior  part  of  the 
sjemlldnat  iiit^f atticolar  cartSsges,  tuhis  over  the  flree>iaratn  of 
these,  covers  tHeif  linder  ^urfitce,  ^nd  reaches  the  capsnie  bdow 
thefn,  and  the  ttrtldtilat  stiHhce  of  Ike  head  of 'die  tibia ;  in  firant, 
th^  cartilage  ii^  ^htelojied  iti  the  taitne  ^pvay ,  and  so  the  contino^ 


or  khe  membrane  is  followed  to  the  patella.    Between  the  ten- 
don of  the  popliteus  and  the  external  semilunar  cartilage  is  a 
pooeh  of  the  synovial  membrane,  which  is  prolonged  on  the  pos- 
terior swface  of  the  head  of  the  tibia,  and  over  the  tibio'peroneal 
articulation,  serving  as  a  bursa  to  the  tendon  of  the  muscle. 
Some  of  its  folds  containmg  fat  have  received  separate  names ; 
thus  the  ligetmenium  mucosiim  stretches  across  the  joint  from  Liga. ' 
the  interval  between  the  condyles  to  the  fat  below  the  patella,  ^uco"™ 
contains  a  vessel  and  some  cellular  membrane,  and  is  sometimes  '"'^ 
a  Tt>und  portion,  but  at  others  a  membranous  fbld  prolonged 
backwards  to  the  crucial  ligaments.     The  other  folds  are  the 
Uptnnenta  alaria^  which  are  two  in  number,  one  on  each  side  ofugn. 
the  patella,  and  extend  downwards  to  meet  the  mucous  liga-  |^"^7u! 
ment  below  the  bone. 

The  remaining  ligamentous  structures,  although  within  the  Di^ec. 
capsnle,  are  considered  to  be  outside  the  articulation,  because  ^'""' 
they  are  external  to  the  synovial  membrane  which  is  reflected 
around  them ;  they  consist  of  the  crucial  ligaments  in  the  centre, 
an  hiterarticuiar  or  semilunar  cartilage  on  each  side,  and  a 
transverse  band  connecting  the  anterior  extremities  of  these. 
Separate  the  anterior  ligament  from  the  fat  behind  it,  but  be 
csareful  of  the  transverse  ligament,  which  is  sometimes  very  thin ; 
detach  the  capsule  from  the  semilunar  cartilages,  and  follow  out 
their  anterior  and  posterior  attachments ;  and  remove  the  syno- 
vial membrane  and  capsule  from  the  crucial  ligaments.  In  the 
examination  of  these,  the  knee  is  to  be  supported  by  blocks 
beneath  it. 

The  erueial  ligameniSj  two  strong  fibrous  processes  between  crucial 
the  ends  of  the  tibia  and  femur,  cross  each  other  something  ^'^^f^ 
like  the  legs  of  the  letter  X,  but  they  do  not  meet  in  the  centre, 
for  the  anterior  crosses  the  posterior,  below,  in  flexion  of  the 
joint,  but,  above,  in  extension  of  it.    The  anterior^  oblique  in  Ante- 
direction,  and  smaller  than  the  posterior,  is  attached,  anteriorly,  "°'^' 
to  a  depression  in  front  of  the  spine  of  the  tibia,  and  close  to 
the  inner  articular  surface ;  the  fibres  are  directed  upwards  and 
outwards,  being  collected  into  bundles  which  are  separated  bj 
celhilar  membrane,  and  are  fixed  to  the  depression  at  the  pos* 
tenor  part  of  the  inner  surface  of  the  external  condyle  of  the 
femur,  and  partly  to  the  interval  between  the  condyles.     The 
pMierwr  crucial^  flatter  and  larger  than  the  anterior,  and  almost  PMte* 
vertical  in  direction,  is  attached,  below,  to  the  depression  at^°'' 
the  posterior  part  of  the  head  of  the  tibia,  behind  the  spine, 
aatd  the  fibres  ascend  to  be  inserted  into  the  anterior  part  of 
tbe  interval  between  the  condyles  of  the  femur,  and  also  into 
the  contiguous  surface  of  the  inner  condyle.    The  process  that 
aaeends  mm  the  external  semilunar  cartilage  to  be  attached 
to4he  condyle  poaterlor  to  it,  is  closely  connected  to  it.    The 
crnoMl' ligaments  are  covered  in  front  by  the  synovial  mem-> 

3  A  2 


720  XKSSXOTIOSt  OF  VBUt  UOWMti  MKXMMMITS* 

brane  whidi  folds  around  iJtmm,  btti  doM  not  pccject  betireeu 
them.  Posteriorly  t^y  are  in  oontactwith  tlw  pestarior  liga- 
ment of  the  joint.  These  ligaments  «re  chiefly  concerned  in 
maintaining  the  bones  in  contact,  as  may  be  proved  by  moving 
the  tibia  in  different  directions  now  the  other  ligaments  are 
divided.  When  the  joint  is  much  flexed  the  anterior  is  put  on 
the  stretch,  when  forcibly  extended,  the  posterior  is  rendered 
tense,  and  the  femur  cannot  be  drawn  backwards  off  the  tibia 
as  long  as  the  anterior  reouiios  entire.  Rotation  inwards  is 
limited  by  the  anterior  ligament,  bat  rotation  outwards  may  be 
performed  to  such  an  extent  as  to  turn  the  leg  hind  part  fore* 
most,  because  the  posterior  is  vertical.  Divide  the  anterior 
l^iament ;  the  femur  may  now  be  displaced  from  the  tibia,  or  the 
latter  rotated  about  in  any  direction.  If  the  condyles  of  the 
femur  be  pressed  dosely  in  the  fosses  farmed  by  the  semihinar 
cartilages,  a  slight  check  will  be  given  to  the  rotation  of.  the  leg 
as  long  as  they  retain  this  position. 
Semi.  Tlie  intennrtwular  or  semihtnar  cartilages  are  two.  film>-carti» 
carti.  ^Ag'i^ous  plates,  situated  on  the  affticukr  aurfacea  of  the  tibis, 
lages.'  which  they  serve  to  deepen  for  the  reception  of  the  condyles  of 
tbe  femur.  They  are  thin  internally,  but  tUck  externally  and 
united,  by  fibres  to  the  capsule,  are  hollowed  out  above,,  and  are 
flat  below ;  they  form  segm^ta  of  circles^  whose  ^itremities 
intenuLace  flxcd  before  and  behind  the  spineof  the  tibia..  ThetfUtarao4 
forming  a  segment  of  a  circle  larger  than  the  etxtemal,  is  narrow 
and  pointed  in  front  hut  wide  behind,  land  is  attach^  psate* 
riorly,  to  the  depression  behind  the  spine  of  the  tibia»  between 
it  and  the  posterior  crucial  liganaent,  and,  anlerioriy^  to  a  small 
tubercle  in  front  of  the  internal'  artioulatiii^  surftce^  9^4  near 
the  anterior  margin  of  rtha  head  of  the  tibia;  its  joipcumfefgnce 
is  united  to  the  fibrous  capsule  of  the  joint,  wiiioh  retaina  it  in 
jSMUgt.  position.  The  caafenMi/,  nearty  oiroulsr  <  ip  form,  is  fiised  to  the 
^^  bone  within  the  points  of  attadiment  of  the  internal^  and.oivrers 
more  of  the  extenaal  aatioulating  swrfooia  of  die  tibia-  The 
anterior  extremity  is  iaaerfeed  into  the  touleff  .lip  of  <tho  d^ 
pression  in  front  of  the  ^me  of  the  tibia^  .and  is  united  to  the 
anterior  crucial  ligament  which  is  fixed  to  the  inner, tlip  off  the 
sane  depression ». and  the  ; posterior  torna. forwards  to  be  in- 
serted into  the  interval  between. the«  two  proninenoas  of  bone 
wihich  form  the  spineof, the  tibia,  and  in  front  of  the  attachment 
of  the  internal  semilunar (cartila^&i  (The  eirqumforence  is  Sxfid  to 
the  capsule,  exoept  posteriasl^:where  the  tendon  of  the  popUteus 
and  tlie  synovial  nemhrane  mtervene*  'A  haod  of  ligansaoto^i 
^res,  attached  to  the  posteciar  past  of  this  ^smiUmart  cartilage^ 
aacends^om  without. inwstfds,  oKossii>gtbodiaeQtio»iof  thcpoa- 
terior. crucial  li^anMut,.to  whidi  it  is  united liyjyiiofJai  mamp 
brane,  and  ia-inserted  into  the  inner  oondyle.  of  ttae-rfenHiry 
bdiiod  or  before  the  cruoial  ligament ,:  . . 
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The  transverse  ligamenty  rather  more  than  an  inch  in  length,  ia  Trans- 
a  narrow  band  of  fibres  between  the  front  of  the  semilunar  "t^L 
tartilages.    It  lies  on  and  conceals  the  attachment  of  the  in^  '"^"^ 
ternal  fibro-cartilage  to  the  front  of  the  tibia.     The  strength  of 
thib  bend  is  very  variable. 

The  form  of  the  articular  surfaces  of  the  bones  in  this  articu-  Arucu. 
lation  is  now  visible.    The  lower  extremity  of  the  femur  pre*  i£n"of 
sents  in  the  centre  of  its  articular  surface  a  slightly  concave  ^^„ 
part,  which  corresponds  to  the  prominent  ridge  of  the  patella; 
and  on-  each  side  of  this,  a  large  convex  condyle  covered  with 
cartilage,  and  separated  below  and  behind  by  a  deep  excavation  - 
that  lodges  the  crucial  ligaments.    The  articular  cartilage  of 
the  ^ter  condyle  is  wider  than  that  of  the  internal,  and  extends 
higher  np  the  bone.     Of  the  articular  surfaces  of  the  tibia,  thd 
Inner  is  the  largest.    The  posterior  surfivce  of  the  patella  is 
very  unequally  divided  by  a  vertical  ridge  into  two  portions  i 
the  outer^  the  largest,  corresponds  to  the  wide  external  condyle 
of  the  teraur. 

-   Hie  tibia  and  fibula  are  united  by  superior  and  inferior  liga*  union  or 
ments,  and  by  an  interosseous  ligament  or  membrane  betnreea  ^^ 
the  shaf^  of  the  bones.     The  tipper  tibio^peroneal  articulation^  Fibula. 
exposed  by  removing  the  cellular  membrane  and  ligamentous  a^. 
structures  both  in  front  and  behind,  is  formed  by  the  articu«  i«^<»* 
fating  surfaces  on  the  heads  of  the  tibia  and  fibula.     These  are 
dovered  with  cartilage,  invested  by  a  synovial  membrane,  and 
l^pt  in  contact  by^an  afnterior  and  a  posterior  ligament. 
•'•The  anterior  Ugament^  a  flat  fasciculus  in' front  of  the  articu*  Anterior 
laiion,  is  attached  i^ove  to  the  lore  partof  the  outer  tuberosity  ^St 
tffthe  tibia,*  atodbdlow  tothe  fWmt  of  the  head  of  the  fibuhu^ 

The  posterior  ligament,  tYiitmtt  th2CA  the -anterior,  is  attached  PcMte- 
to  the  same  bones,  has  the  same' directidin  behind*  this  'joint  aa"^' 
the  other  in  front?,'  and  is  covered  by  the  tendon  of  the  popiiteus 
muscle. 

'   Tb&synoviai  m^nUfrtme  Mnes  the '  contiguoua  surfaces  of  the  srixivfai 
bones,  and  extends  upwards  so  a»  to  touch  the  portion  i^f- the  J^^ 
i^ovial  membrane  of  the  knee-jomt,  which  is  reflheteted  ov^er  the 
posterior  part  of  the  tibio-peroneal  artiedatioff. 
*   The  interosseous  membrane  should  have  the  musdes  removed  inter- 
fihotn  it  in  front  and  behind,  to  see  its* anatomy.    "It<  ia'aaSm!^' 
aponeurotic  partition  between  the  tibia  and  fibula^  8epatating<><^*^ 
the  museles  on  thie  front  froth  tliose  on  'the'4>ack  6f  the  leg,  and 
cmisiMs  chiefly  of  fibres  directed  dowrfwards  wid'outwvnis  from 
fl^e  eternal  border  of  the  tibia  to  the'rid^  tm  the  imier  aurfaoe 
of  the  fibula:  sc^me  f^w  fibres  y^oss  in  the  opposite  direccion. 
The  membrane  is  divided  superiorly  into  tWb  processes  whic^ 
ate  attached  to  the  tibia  imd  fibula;  and  above  it  theanterii^r 
libfal  vessels  pass  forwards  close  to  the  fibula;  and  itiferioriyis 
fbtind  a  smaller  aperture  wfridi  tt^nmnita  the  trnteriofe*  peroneal 
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ressels.    The  anterior  surftceis  coittseod  by  tlie  extensor  iqqs. 

des  of  tbe  front  of  the  kg»  aiid  by  the  anterior  tibial  veeaeb 

and  nerve ;  and  the  posterior  ia  in.  contact  with  the  deep  muscles 

of  the  back  of  the  leg,  to  which  it  gives  origin. 

Lower        The  lower  tibio-peroneal  articuktion  is  continuous  with  ^Mt 

^ron'eai  o^  ^^6  ankle,  for  Uie  aanoe  synovial  mejaobESine.  serves  the  -two. 

ution"'  ^^^  surfaoes.  of  bone  in  contact  are  coveredwith  cartilage;  and 

around  it  are  placed  an  anterior,  posterior,  and  inferior  ligamaaS, 

with  an  interarticular  one  between  the  bones. 

Anterior     The  atUerioT  ligament  lies  in  front  of  the  surfaces  of  bcoie  in 

mmfv     contact,  and»  attached  above  to].the  kmer  end  of  the  tibia»  is 

directed  outwards  to  the  lower  part  of  the  fibula. 

Foite.        The  posterior  Ugameni  is  attached  to  the  lower  extremities  of 

rior.      ij^  (i5ji||  {mc[  fit)uia,  and.  passes  from  the  one  bone  to  the  other 

behind  the  articulation.     It  is  deeper  than  the  anterior,  and 

is  covered  by^the  peronei  muscles,  and  the  posterior  peroneal 

artery. 

Inferior..     The  iuforior  Uffomeni,  continuous  above  with  the  posterior, 

though  its  fibres  are  thicker  and  rounder,  is  attached,  externally, 

behind  the  outer  malleoliia».and  is  prolonged  behind  the.ariuouh 

Isiipn  lof  the  ankle-joint  to  be  fixed  to  ^  posterior  border  of 

the  articular  surface  of  the  lower  end  of  the  tibia,  which  ia  thus 

deepened  by  lt« 


interl^'^      The  itrferlifr  inierosseous  ligament,  situated  between  the 
oMTOui.  faees  of  thetibia  and  fibula  and  below  the  aplrture  for  the  anterior 
peroneal  vessels,  consists  of  strong:  iviiegular  bundles  of  itees, 
which  extend  between  the. bones  for  about  one  inch  and  a^half 
of  their  lower  extremities ;  they  aire  isqiairated  hy  cellular  mem- 
I  brancy  and  some*  of  them  cross  the  directionj  of  the  .others.  Tte 
^Ugaiofent  will  be. more  perfectly >  seen  .hy  teaciag  the  bones 
jasiindetf  j  after  .the  dissection  of  the  aoUe^oint. 
Sjrnoviati;  Toetj^^fioeia/.M^in^fYiNtf  of  this.aiti^  is  only  afsroloi^* 

bra^e.  jtion.firopi  tbatitof the-an^f^joint.    •    ,  «     ... 

Ankle.  ..iTheotihioTtartal  iarticiihttioiii  lor  ankle^iiHat*  is.  nnothet  igias* 
joint  ,giy^gfg^  OB  biagCKJoint^iroiJultiof-fi^ni*!  the  reception  of), (Ape 
hOBid  ofitlieiaatragnius  intaianiaccbifor^d.hy  4bf  union. of -itbe 
rloweriextremities.of!  ttm  libia>and  iibuku  <  l^h^sw^tmef^fiSi^ 
^fabnes.ane.ooTeirediWith  ^rtilage^ialKl  heftwetia  4hep}  liSti^fflfiio- 
1  vjid/soeoahranei<  lAn  iantbvioffiAnd)  nsstetfiocy/ipiiteiinfll-aodii  xW* 
AeniftlJatei)al%sinQntjOonneQt(lPgetiieKithe^h0nes^o  ji\ 

DUiec.      To  expose  the  folio wangijgamem^  jrtenove  tho  icnuades>}^flPSS^Si 
. '? V  r  -andinenviss  ftom.tbc^ifsontvand  bisidkj<iif'AfaevAistt6idalJon^«aid^ 
'1;!  I  .AitQ^ithe  taeUulait  m6mbi«lBi^v^(|Th|r){o4leRiMi|lJateraliMiM^^ 
\:.ai  Mj  4keitsndofi^i(fke^4ilMfei|pbstiQttS9,itnd7tbe 

'i<t^jtbft|peiM))iliei  miiselfe^(i'rt()i/j^.  oiij   bim  .fJ'Ai.i  to  t^uiji^fiilan 

Anteriof Qx  i3Bh*piArtarHiAiiJbieRtn^  ifgumeniM  ea<thiiP(iStooUfe  WW^ 

'  ,JbolM^piWMLilniifr^otii<^riibe  !attroiiialiQaki<^«4biok  kumviifi^ 

)*oyeot&i  tholiliU%ji^oitajasltfikbtti<s^aoeb^iMo!rdMi  tfie 

^  hi: 


4ipper  tur&ce  of  the  astragalusy near- the  articulaHon  of  thk 

bone  Co  the  scaphoidy  alto,  on  the  outer  ^ide^  to  the  edge  of  the 
'grooFo  for  the  interoMoous  ligament.    lu  fibres  are  indistinct, 

are  interrupted  bj  eellalar  intervals  and  bj  apertures  for  small 

Teasels,  and  are  connected  on  the  sides  to  the  lateral  ligaments. 

It  is  covered  by  the  extensor  muscle  of  the  foot  and  toes,  and 
'by.  the  anterior  tibial  vessels  and  nerve.  If  it  is  cut  across,  its 
.anterior  attachment  is  better  seen^  also  some  loose  folds  of  the 

synovial  membrane  containing  &C. 

The  postffior  Hffoment  doses,  behind^  the  ankle-joint,  and  isPatce- 

attached  to  the  lower  extremity  of  the  tibia,  above  its  articular  ^i^ 

sur&ce,  and  to  the  astragalus  close  to  its  articulating  part*  Its 
■fibres  are  mostly  transverse^  and  seem  to  be  continuous  with  the 

posterior  portion  of  the  external  lateral ;  it  joins,  on  each  side, 

the  lateral  ligament,  and  is  covered  by  the  posterior  tibial 
'Vttssela  and  nerve!,  by  die  tendon  of  the  flexor  poUicis,  and  near 

the  tibia,  by  that  of  the  tibialis  posticus  muscle. 

The  external  iateral  Ugammt  consists  of  diree  distinct  por-  Estcnai 
.lioM,  anterior,  middle,  and  posterior.     The  anterior  portion,  u]^^ 
^ttBohed  to  the  iore  part  of  the-extemal  malleolus  near  its™*"** 

summit,  is  the  shortest  of  the  three,  and  is  directed  forirards, 
•ibrming  a  flat  portion  which  is  inserted  into  the  astragalus  iti 

front  of  the  articular  surface  for  the  outer  malleolus.  The 
•aslddle)  the  longest,  round  and  cord^like,  descends  from  the  tip 

Off  the  malleolus  to  the  outer  surface  of  the  os  calcis^  above  ond 
.behind  it»  middle ;  this  portion  ir  covered  by  the  tendoMaof  the 

peronei,  and  its  under  ^urfhce  is  in  relation  with  the  sybovial 
-membranie  between  the  astragalos-  and  oa  calcisi  which  prafects 

OD  this  side.  Tlie  posterior  portion,  the  strongest^  and  best  seen 
-^  dividing  the  middle  (ascicnlua  aoad  looking  at  it  fVom  bdow, 

is  almost  horizontal  in  divectionj  and  is  connected  Co  the  pit  at 
't^  under  part  of  tfaO'external  maileolufr;  from-  this  .points  the 

fibres  diverge  to  be  attached  to  a  depression  on  the  posterior 
-Morface  of  the  «stnig|iltis^  as  far  baokwardsas*  the  groove  for  the 
'4^den  of  tbO'flexor  longus  pailiots^ -and' between  the  artienlar 
jgurfece  for  th^  abkle^jotnt^and^tfaat  for  th^oa  cakis*  *  Hie 
-jiierMeiniaaeleB  cover' this  division' of  th^  Ugamebt,  and  from  its 

upper* part  Mfeto  the  ^fibres^  that  Join  the  fM)8tertor  Kj^ment.  Its 
-aur^es  ]ooB^wafd»an4  downwards^the^ipperiming^ceverad 

by  the  synovial  membrane^ of  tliO'anhleAJofait^>«9d  the^loirerby 


I'  i  '  .     /  .  <  * 


ct^t  beiweefl'ObeiastragalaraiiidiOs^oalcia. 
' '  •  Th»t»<ii4Uii'&ilSftilidr  (deltoid  ^aiaMtiappaasa  as  abroad^fan-  inienu 
'l^'itrtiGt«re,iitt»  aipetx  tetngikp wards  d&the  hiiemal  malfeoltis,  {jj^ 
amd  ita  baa^  /dowtiiyavds,(«nd^  tu^achedl  by^  throe  por ttana  ii  the  n»t.' 
astragalus,  os  calcis,  and  the  scaphoid  benoj^  i  The  ipaetersOr 
- pait^  thickest,'  pdtsaa  dowAwasd^  w  -baekiMnAs'to  ^le^poaterior       ' 
ifM^N^O^thie  fn»€M''Suviii«» «f the  asbra^loa*^ 'the^middlei yertioal, 
^ft^  fbednher  aidetoPtfawtsmali^tfooestiofitfaecOaicaloiii  abovecAe 
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groore  for  the  flexor  longus  digttorum ;   and  the  stiterior,  thbi 
and  expanded,  to  the  inferior  calcaneo'^caphoid  ligament,  and  lo 
the  upper  and  inner  part  of  the  scaphoid  bone,  joining  widi  the 
anterior  ligament  of  the  ankie-joinC,  and  with  the  ligament  he^ 
tween  the  astragalus  and  scaplioid  bones     The  posterior  part  is 
covered  by  the  tendons  of  the  tibialis  posticus  and  flexor  longua 
digitorum,  and  the  middle  by  that  of  the  tibialis  posticus ;  be* 
tween  the  middle  and  posterior  portions  is  a  small  space,  m 
which  is  seen  the  interosseous  li^nnent  between  the  astn^los 
and  08  calcis.  Cut  across  the  different  portions,  and  their  afetadi- 
ments  will  be  better  seen.    The  posterior  portion  is  lined  byilie 
synovial  membrane  of  the  ankle-joint ;  the  middle  by  the  s^me, 
and  by  that  between  the  astragalus  and  os  calcis ;   and  the  an- 
terior by  that  of  the  ankle-joint,  and  that  between  the  astragak 
lus  and  the  scaphoid  bone. 
Articu.      Separate  the  astragalus  from  the  tibia  and  flbula  bydmdlng 
ftcet"''  ^^®  ligaments,  and  the  surfiuses  of  the  bones  entering  into  tiie 
articulation  are  seen.     The  astri^us  is  prominent,  and  rises 
into  the  arch  formed  by  the  bones  of  the  legx  <ni  each  aide  of  it 
is  an  articular  surface  tipped  with  cartilage,  the  extehisi  betng 
larger  than  the  internal,  by  which  it  is  in  contact  with  the  nnl^ 
leoTi.    Of  the  arch  formed  by  the  tibia  and  ^buia,  the  tibia 
forms  the  greater  part,  ends  internally* in  the  projection  of-tiie 
malleoluB,  and  is  marked  by  a  slight  antero-posterior  Ifne.    The' 
fibula  projects  lower  on*  the  outer  side  than  the  maliecrfArpro^ 
cess  of  the  tibia  on  the  inner,  and  is '  covered  with  oartdage'-for 
articulation  with  the  astn^^us.- 
snorM     The  Synovial  membrane  of  the  enUe*joint)  although  extensi^' 
g^^    is  simple  in  its  arrangement  -  It  lines  the  articular  auHiveei  oP 
the  tibia  and  fibula^  sends  a  process  upwards  between  thl^boHent, 
to  ferve  as  the  synovial  membrane  to  tlie  lower  tiblo^pentaeal 
artitulatioDy  and  is  then  reflected  to 'the*  capsule,  anil' to' tlve 
upper  part  of  the  astragahis,  which  it  invests  wkh  flw4iganMitt 
on  the  side  of  the  articulation. 
Union        The  bones  of  the  tarsoa  are  articnlated  by  means  of  dotaaf 
£^    and  plantar  ligaments^  and* some  interosseous  ones;  and -file 
^«    ends  of  the  bones  in  contact  are* covered  with  carttJage  tami 
^'  synovial  meaabrane.    Dissect  these  ariieolatietis  by  remo^^Bi^ 
the  tendons  iroraboth  the  dorson  and  aole'Of 'th\&  f^^UM 
takingaway  the  vessels  arid  cellular  membrane.         **'  '        >  '< 
xitim-       l^ie  articulation  of  the  astragalus  to  the  scaphoid  Iion0tate9 
jg^**  place  by  means  ofthe rounded  head  <^the  former  bohtj^reMived 
phoid.    mto  the  cup^haped  cavity  of  the  latter;  but  arthe'head*lif 'Ite* 
astragalus  is  muoh  larger  than  the  affticuhrsorfoee  of  tfae^aoK 
j^oid,  it  projects,  below,  into  a* hollow  formed-for  it  by  ii  lijiimiftMi 
stretching  from  the  os  tialois  to  ^e  scaphoid  bOne<*^  •  Cm  l^pM 
ment  only  is  found  betweoB  thcbones  on'tiie  upper  *sarfoca|  diaF 
place  of  an  inferior  beh^  auppHed  bjF  ^e  ciAeaneomeapiNM 
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ligtaoent  before  menlioned.     iTke  supeHor  h^eamnif  tMtragdo*  superior 
scaphoid,  is. a  wide  flat  Membgaaet  thicker  intcmallj  than  ex^mSi 
tenutlly,  whieh  is  fixed)  behind,  dose  to  the  articular  surface  of 
tfaeJieadof  theastragalas,  and  is  inserted^  in  ftont,  into  the  upper 
■uafaee  of  the  scaphoid  bone.     This  ligament  is  oontinuoiis  in^ 
tomaUy  with  the  anterior  part  of  the  internal  lateral  of  the  ankle^ 
joint :  at  its  attadunent  to  the  astragalus  it  almost  ioinstfae  in^ 
seetion  of  the  anterior  ligament  of  the- ankle,  «id  at  its  insertion 
into  the  scaphoid  it  joins  the  ligament  from  this  bone  to  the  in* 
texnai  cnaeiibnn*.    Its- cutaneous  surface  is  covered  by  the  ex^ 
tenser  pollieis  and  anterior  tibial  vessels,  and  partly  by  the  ex* 
tesMer  brms  digitorum.    If  the  ligament  be  cut  through,  its 
attachnents  will  be  better  seen.    The  synaviai  membnuM  of  the  svnovui 
artieulalion  lines  the  surface  of  the  bones,  and  the  ligaments  £f^ 
above  and  below,  and  is  a  prolongation  of  l^at  between  the  as- 
tnwahis  and  os  calcis. 

fm  the  articulation. of  the  astragalus  to  the  os  calcis,  the  snr-  Attn. 
fiusesof  the  bones,  where  incontact,  are  covered  wath  cartilage;  f^^oS 
are  invested^  by  synovial  membvaiie,  and  are  retained  in  appo-  <^<:^- 
eition  by -a  strong  interosseous  ligament,  *and  by  an  eoctemid  and 
a  posterior  band  of  fibres.    The  ^attemal  kaemlUgamentf  a  smidl  Ext«r. 
band  ef  fibres,  is  connected  to  the  sides  of  the  astragalus  and  os  Lateral. 
Galois,  'and  is  parallel  to  the  middle  portion  of  the  external 
latcaal  ligament  of- the  anlde^oint,  but  a-  little  antenor- to  ife 
TbejMiftoior  jyawicyrf  consists  of -fibres  between  the  contiguous  Potte. 
maiginsoi  the  astragalus  and  «acalois,'Wlieve  they  are  grooved'^'' 
for  the  toidon  of  the  flexor  pollieis ;  It  is  concealed  by  mis  ten« 
don,    .The'tfi«erofieoifri^9«MH^.sttuated  between  thebones^  will  intw- 
betexpesed  byiiemovDig  tbe^lMd^  of  the  4Htra|||dtt6^'whtdi  proL  ^^"^"^ 
jeeta  beyond  i^^  by  means'  of  a  eut  with4i'  saw  dineeted  obltquely  ' 
upmwdB  and  inwasds  tiunoiqih.theinedE  ofthe  bone^iMMi;by  trioag- 1 
away  the  cellular  membrane  from  Ae  bollew^  'on  the  ewtev-eide  > 
of  Aftifiyet  between ihe-astraaakut  and  oe^aldBi    This  Ifgouent 
consists  of  strong  vertical  and  obUqfue  fibtitsf  twfaidi  aredSwed.'to 
1iho«depression  between  tbetaitieahv  iBinfiMees  botfi  Poi-  the  astrai* 
l^aa&dos^cakis.^  Its  entente  is -fiMnn  the  outer  to  theiilner 
side  of  the  bones,  and  it  is-'MUch  teagei)  and  stronger  on  the 
outer  than  en-she  inner  sidei'much  cdhdar  meodirano occupies   " 
the* inHiiiiials< between,  tbe^^toos^'and  sometimes  there  are  two 
distmctlayersw    Take  afway  the  astragalus  byeattiog  tliMugh   ' 
the^erosseoua  Ugameat,-  and  the  bonca>wiil  ^be  seen  to '  toufch 
eath'odief^in  twopoints^i  the  posterior  artlindatlng»eurfhces  the 
laifest^«){rfaided'«behaid  the^nteroseeousi  ligament,  andm  sepa>- 
lase-fynotafllfiKSirfiuwBTS^found  between>^rt»*betieyt  the  anterflMS  ^t^^ 
8matt4mdond,»&rticiriate8'wlth  asindhu'-swfaoe^'e^  tiie'un4Mt^^ 
pBs|ioiftbe<iieck  of 4he  astragalus  aAda9»4nbrieated>by'B»oihor   - 
syaantafemembraae^  whMit^pnjeets^  upwards  to^tfae^^uticolatiea 
betwraiHii<be.Aeed*'of >lheMogttagat^  aaduihoechpiwfidtaDaei^  i 
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Sanactinaes  ^the  snterior  articidar  surfiiee  is  difided-  into!  tiro, 
with  m  additional  small  aepamte  synovial  membrane* 
ot  cOtAg     The  OS  oalds  is  united  to  the  seaphoid  eniy  by  means  of  liga- 
^^'  Bienlous  proceaseSy  since  the  surfiioes  of  the  bones  are  not  in 
»WM.    eontaoL    There  is  one  below  the  head  of  the  astragalus,  and 
one  on  the  outer  side;  these'  serve  to  ooaqiiete  the  cavity  for 
the  reception  of  this  process  of  bonci  and  are  now  visible  in  om- 
inferior  sequence  of  its  removal.  Theit^sriarliganunt,  ta£efrior  oalcaneo* 
^Sa    scaphoid,  should  be  also  exposed  in  the  sole  of  the  foot  by  re- 
moving the  cartilaginous  substance  interposed  between  it  and 
the  tendon  of  the  tibialis  posticus*   It  is  attached,  behind,  to  tke 
anterior  extremity  of  She  os  caicis>  before  the  articular  sarftoe 
for  the  astragalus,  and  in  fronts  to  a  groove  on  the  under  siirlhee 
of  the  scaphoid  bone,  behind  the  tnsertisttof  the  tibialis  posticus. 
The  upper  sur&ce  is  covered  by  synovial  membraaO)  and  eup- 
posts  the  head  tof  the  astragdas ;  and  the  lower,  ui  the  sole  of 
the  foot^  is  ilk  contact  with  the  tendon  of  the  tibialis  poslicusy  in 
which  there  is  oftentimes  a  sesamoid  bone*  •    The  inner  pait-is 
thin,  and  joins  tha  internal  lateral  ligament  of  die  <ai^le,  and 
the  outer  .is  separated  by  an  interval  from  the  external  ealcaneo* 
^ttt-  acaphoidi    The.axtfsftMia/%aMeii<;^  ov  external  calcane(>«caphoi4, 
formmg  the  outer  part  of  the  onpshaped  cavity^  is  shorter  iJkm 
the  inferior,  and  isioloae  to  a  band  of  fibres  between  the  os^  calois 
and  cuboid  bone.    It  is  fixedf  behind^  to  the  iwHit  df  theses 
calou^  betwteen  the  articidar  surfiices  for  the  cuboid  bone  and  the 
^istragalus,  and  is  inserted^  in :  fronts  into  the  outers  side  of  the 
scaphoid  bene:  it  is  About  halfsti  ineb  deep,  and  extends  nearly 
down  to  the  inferior  ligament';  at  its  insertion  into  the  scapfapid 
bone  it  is  incbse  csvtaot  with  an httefosseousligamMit between 
vthisandthe  eubeid  bone.    The  inner  surface  is  lined  by  1^'Sf- 
s^oTiaiaovial  memfarane^r  The  <gs/novialmBmibrane  that  covers' the  H|^ 
brwe.    ments  and  the  head  of  the  isstragaltaiiscoiitiauoaB  with-divt-ef 
-the  anterior  acitioobttion  bfetsreen  the- -oS' calois  and  astvagidus. 
Ay.loekiBg  into  >the  hdlow  formed  by  the  ligamentSi  the  menii- 
teaneisieeenitO'ifomK  two  tnmsveiaei  folds  con taiding-ceUtilifa: 
itassu&^'one  liesibefoceithe  articular eufitfse  of  thecs^cSciB^'Siad 
lone  bc^inid' that -oi'itfae^capboidbsnei    •   v    ••".'->    < 
Oi  cakift  •   The  surfaces  «£  the  os>tialdi»jand  jdie  dubmd  bone,  wbicbiave 
b^"'   in  contaot^  are.oovarediwith  €axtihig«^>  and  >tiiers  are  dorsal  and 
^<x^*    plantar'  ligament8«)belweent>dieiends  /of  the  benesu  ihe<tetftr 
gpcrior.  Bre>  mudi  the 'stniogjestj  .  The  .nysnoi*  iiib^cftme^ 
mrot    jealoaneo-cuboid»< consists  ^of  a  ihni  bi&nd  of 'fibirv^  sepansitev  into 
r|iertioBft  -by  cellulnf  ^hiteBfalsyand  attached  to  she^  uppecxfyr- 
Aoes  .of  tfaBiOontiguooB  icxlvenifttiesvof  tUetwo  ibooesU  » llflwii 
thisi  im idividiBd^icoine'tsoattenedrfihselsiiare  eeea'ta^lici  oai>tfcie 
sjf nsfvial  membsaiie  psndiatidie^ttneriaidetoftit&ed^^oid  b^ke  is 
ai  short;baa9d<  of  iMrong*ifib8es^!4>aieirtkitlie  Ipvc^adhig^itrb^ 
ipassesiTen:thiiisuperioii4Mttliinltnial^atr^^  the^olMoalttb 
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to  the  upper  and  inner  part  of  the  cnboid  bone  ;  it  lies  dose  to 
the  external  oalcaneo^scaphoid  ligament.    These  ligaments  are 
covei«d  by  the  extensor  brevis  digitoram.    The  inferior  ligament  Inferior, 
will  be  seen  in  the  sole  of  the  root,  where  it  forms  the  longest 
and  strongest  ligamentous  structure.    The  direction  of  its  super- 
ficial fibres  is  loogitudind,  bat  the  deep  project  inwards  bfr. 
.neath  them ;  which  has  oeoaaioned  the  ligament  to  be  divided 
into  a  superficial  portion  or  ligamentum  longura  plantss,  and  a 
•deep  or  ioforior  calcaneo-cuboid.    The  superficial  portion  is 
I  attached  to  the  under  surface  of  the  os  oalcis»  as  far  back  as  the 
'interval  -between  the  two  tuberosities ;  the  fibres  proceed  fbr- 
wardsi  diverging,  to  be  connected  to  the  ridge  on  tlie  under 
aurfiuse.  of  the  cuboid  bone,  and  some  of  them  are  prolonged 
.4iver  the  tendon  of  the  peroneus  longus. muscle  to  the  tarsal 
.ostremities  of  the  third  and  fimrth  metatarsal  bones.    The 
•accessorius  muscle  closely  covers  this  portion,  and  on  its  inner 
side  appear  the  deep  fibeeSy  which  are^  separated  from  it  by  a 
reddish  cellular  membeane.    The  deep  portion,  exposed  by 
dividing  the  superficial,  consists  of  mdiating  fibres^  which  pass 
■from  the  anterior  taberde  on  the  under  surface  of  the  os  calcis 
to  Iftwi  surface  of  the  cuboid^  behind  the  ridge  on  this  bone ;  this 
portion  is  ooviered  \3fy  the  superficial^  sod  is  in  contact  with  the 
.  bones.    The  eynonixd  membrane  of  this  ntioidation  is  single  aasd  ^^^ 
^covers  the  surfaces  of  the. bones.  -  bnM. 

'  The  scaphoid  bone>  not  generally  in  contact  with  the  cuboid,  s<»mboi<} 
is  connected  la  it  by  ligamentous  fibres^  above,  below^  and  be^  ^^f' 
tween  the  bones ;  but  to  see  the  inferior,  as  well  as  die  other  ^°«- 
■  laments  between  the  cuneiform  bones^  the  tendon  of  the 
r  tibialis  posticus^  and  its-prooesses  of  insertion  should  be  carefully 
vemoved  from  the  sole  of  the  foot.     The  st^Mn'or  or  dlorso/ superior 
^K^meni  is  a  band  of  •fibres  from  the  upper  surface  of  tho^^ 
.scaphoid  to  the  same  part  of  the  cuboid,  on  which  it  joins  with 
the.  ligamentfirom  tho  osoalcia  to  the  cuboid  bone«    The  tit-  inferior. 
^/erier  or  plantar,  longer  than  the  upper,  passes  in  like  manner 
.between  the- bonest  and  is  concealed,  by  the  tendon  of  the 
tibialis  posticus.    Cut  across  these  liganieDtSy  and  the  external 
calcaneo-scaphoid,  so  as  to  allow  the  os  calcis  to.  be  separated 
Apss  the  otkeft-'tarsalboneSy  and  tho  interosseeualigameikt  is 
;seeik.'  i*Th»}iniarQ99e$u8liffameat  is  a^thidcstrong'bandi of  fibres,  inter- 
seiQlctnded  ttransversely  between  dteeaiitiguotts  surftces  4if  tfajpe  ouewn. 
•i8taphoid«  anji.  oubpid  bones^)  its. i^fcteot  is  about  half  :^e  depdi 
ooiJitweiiiojQfer  surifiute^  and<thek<inleinop4iordcr^  wider-  than  the 
-%KppeBt^\ifi:  sedn  in  iheisolerof  the4b0tk>]  iWhi^ithe  bbnes-  touc^ 
itMtif  otberkfSD  o»to^be  ooverediwidbt  aiasretiofoactnage,  -thene 
;j$)also  present ra  i^aoBialiBaieinbnne)to<limriBatOitlle>surfiRes.'i 
.>  s2beFaca|^boi«ibooeiis^rtkidal^;tai.iihe  ihi»0'ounelfi}^  ^to^^n^^t 
iHia  4l^^eijartiealar  <suifiK)ea)«ba''its)'firy|nt^iao  iasUo'form  ione  fonn° 
«*rlA0idat«^  Ibiedifhyia/jqrfaomLinieHdnsmeii  i'QIheresa^^ 


Donai   and  plantar  bands*  bet«reen  the  bones.     The  dartat  liffnmaiU 

raenti.    ^"^  three  in  number,  one  to  each  ouneifornk  bone ;  that  to  the 

internal  is  the  strongest,  and  that  to  the  externa},  the  ireakest 

And  most  oblique.    The  bands  between  th«  bones  In  the  sole^  of 

the  foot  are  processes  of  insertion  of  the  tettdon  of  the  tibialis 

Synovial  posticus,  and  are  removed'  with  ■  the  tendon.     The  synariai 

^^,     ntembrane  covers  the  articttlar  sUrfhces,  sends  two  processes 

between  the  cunei^m'  bones,  and  projects  into  the  sole  of  die 

foot,  where  it  is  covered  by  scnne  scattered  fibres. 

Union  of     The  cuneiiorm  bones  are  articulated  together  bj  dorsal  and 

fora^^'    plantar  bands,  and  by  interosseous  ligaments.     The  dorsal  are 

Bones,    short  transverso  bands  between  the  upper  Surfaces  of  the  bones. 

Donai    Yhe  plantar  are  wantifig,  except  one  transverse  band  between 

menu,    the  Mtemal  and  middle  cuneiform.   The  interosseous  ligaments, 

puntar.  between  the  rough  lateral  stirfacc^  not  in  Contact,  will  be  dis- 

^i^it,  sected  after  the  articulation  of  the  bones  of  the  tarsus  with 

these  of  the  metatarsus,  when  the  bones  can  be  separated. 

External  '  In  the  atticulation  of  the  external  ctinelibhn  to  the  cuboid, 

form  to  ^®  bones  touch  by  a  part  of  theh*  surHtce,  which  is  covered  with 

Cuboid   cartilage,  and  they  afe  further  retained  in  svtn  by  a  plantar, 

Dorui    ^^'^^y '  ^^^  >^  interosseous '  ligament.    The  dorsai  Ugametd 

Liga.     passes  transvertely  irom  the  upper  surfiice  of  the  one  bone  to 

PUotar  ^^^  ^^  ^^  other,  as  between  the  cuneifbrm  bones.     The  pkmibtr 

*  consists  of  a  few  fibres  between  the  two  bones,  which  In  some 

inter.7  subjocts  are  very  indistinct*    The  interosseous  will  be  seen  with 

*'*'*^'*  the  interosseous  of  the  cuneiform.    Dltide  the  plantar  ligaments 

oonneotiDg  the  scaphoid  and  cuneiform  bones,  and  thosejotntng 

th^  cuneiform,  and  the  external  cuneiform  and  cuboid  bones.  The 

SfsoTiai  tifnomed  membirane  between  the  scaphoid  and  cuneiform  bones 

^^'    is  now  seen  to  be  single,  and  to  send  processes  forwards  to  the 

articulations  of  the  cuneiform  bones  with  each  oHier  arid  with 

the  cuboid,  and  one  expends  betwe^  the  two  inner  cuneiform, 

to  the  articulation  of  the  secfmdand  third  metatarsal  bonea  with 

the  two  outer  cuneiforn^. 

Tanua    ''  In  <  the  oTtieulatioA  of  the  tbrsos  with  ^e  metatarsus,  "the 

g^lJj**- tarsal  extremities  of  the  five  metatairsal  bones  are  in  direct 

union  with  the  cuneifonn  and  cuboid,  or  with  the  last  tew  of 

the  tarsal  bones,  the  three  internal  joining  the  three  cuneiform, 

and  the  two  external,  the  cuboid  f  the*  suHaces,  coveredwith 

cartilage  and  Knedbysytiovial  membrane,  are  kept  in  contact 

Donai    by  dorsal  and  plantar  Kgam^nts.  '  T\iedorMHgamefas  between 

l^     tiie  ends  of  the  bones  are  longitudinal  6r  oblique :  there  is  one 

'  to  the  metatarsal  bone  of  the  great*  toe  from  the  intertttl 

cundform^,  the  second  metatarsal  bone  receives  a  band  firom 

eadi'cuneifovm,  in  CbfMeqeemie  6f  Its  impaction  between  them; 

between  the  third  metatarsi  aud  external  cuneiform  is  a  thin 

band ;  and  the  fourth  and  fifth  metatarsal  have,  in  like  mtbiier, 

ft  ba»d'  to  eidi  from  Miee^kboid  borre,''  that  to  tUe'fiM  Ifenig 


directed  outwarda  to  its  projeoting  extremity.    The  p/anlor  Plan  tar. 
UgamerUs  are  also»  mostly,  longitudiDal.    There  ia  one  between 
the  first  and  internal  cuneiform,  besides  the  prolongation  of  the 
tendon  of  insertion  of  the  tibialis  anticus  muscle*     The  second 
metatarsal  has  an  inferior  longitudinal  band  connecting  it  to  the 
middle  cuneiform^  and  two  internal  ligaments  that  unite  it  to 
the  internal  cuneiform  ;*-one  a  deep  strong  interosseous  ligament 
to  the  inner  surface  of  its  base^  and  the  other  ia  a  superficial 
fasciculus,  extended  from  the  anterior  part  of  the|cuneiform  to  it 
and  the.  third  metatarsal :  it  has  also  an  external  longitudinal 
band  from  the  tendon  of  insertion  of  the  tibialis  posticus.    The 
third  metatarsal  has  an  inferior  band  from  the  external  cuneiform, 
and  an  external  one  from  the  same  bone,  which  limits,  in  this 
direction,  the  synovial  membrane  of  the  second  and  third  raeta* 
tarsal  bones ;  it  receives  also  some  fibres  from-  the  band  of  the 
internal  cuneiform.    The  fourth  and  the  fifth  metatarsal  have 
no  inferior  ligaments  to  the  cuboid,  but  only  some  scattered 
fibres^  the  tendon  of  the  peroneus  longus.  taking  the  place  of 
thepi ;  the  fourth  receives  on  its  inner  side  a  longitudinal  band 
from  the  external  cuneifomv  which  isolates  the  synovial  mem- 
brane of  the  two  outer  metatarsal  bones ;  and  the  fifth  receive! 
by  its  tuberosity  a  band  of  plantar  fascia,  which  connects  it  to 
tne  OS  caloisy  and  in  the  sole  of  the  foot  there  is  a  transverse 
band  to  the  external  cuneiform  bone*    Open  the  articulation 
between  the. -tarsus  and  metatarsus  by  cutting  through  the 
dorsal  ligaments,  and  the  synovial  membranes,  and  line  (^  unkm 
of  the  bones  are  observed.    The  ^yBovial  membranes  between  synoru 
Ib^  tarsus  and  metatarsus  are  threes-^a  separate  one  for  the  first  ^^^ 
metatarsal  and  internal  cuneiform ;  another  for  the  articaiation 
of  the  second  and  third  with  the  middle  and  external  ooneiform,         ' . 
iil)iich  is  a  continuation  of  the  membrane  between  the  scaphoid 
and'  cuneiform*  and  is  prolonged  between  the  two  intemU 
cuneiform  bones;  and  the  last  is. between  the  two  'external 
metatarsal  and  Uie  cilboid  bone.  -  The  line  'of  union  of  the  Articu 
taiaas  and  metatavus  across  the  ibot,«is  very  irr^iular,  and  if  }|^,"^* 
the  ;last  row  of  tarsal  bones,*  which  enter  into  it,  be  lodced  at,  it 
will  present  the  following  appeaBance:-~  the  internal  and  eac^ 
tecna)  cuneiform  bones  pnoject,  whilst  the  middle  cuneiform  and 
the  cuboid  are  posterior  to  them^  i^e  middle^  being  hadf  an  inch 
behind  the  extremity  of  the.  internal  cuneifonn.    The  meti»- 
tarsal  bones  are  so  united  together  that  the  heads  of  iome  pr0»- 
ject  backwards,  and  the  prominences  formed  by  these  fit  into 
the  depressiooa  between  the  tarsal  bones  $  thus^  the  head  of  the 
second,  fourth,  and  fifth  project  backwards  beyond  the  line  of 
the  others,  but  that  of  the  8coond>  which  is  wedged  in  between 
the  outer  and  inner  cuneiform  bones>  the  fhrthest.    To  open 
these  articulations  from  without  inwards^  it  would  be  required 
tot.caajK  &e  Jcnife ;  obliquely  inwards  and*  Airwacdsy'frctti  the 


inberoftit^  of  thb  fifth'  Tttetato^d  bbne  to  fhe  tese  of  ^6 
second, fbr  the  articulation  of  the^thre^  outer  metatarsal  bones; 
to  pass  about  two  lines  behind  this,  fbr  the  articulation  of  the 
second ;  and  half  an  inch  in  front  of  the  line  of  the  second,  for 
the  union  of  the  first  metatarsal  bone. 
Inter.        Separate  forcibly  the  cuneiform  boties  firom  each  other  and 
i!^  from  the  cuboid,  to  see  the  strong  interosseous  ligaments  be- 
menu    tween  them ;  in  doing  this  the  ligaments  will  be  frequently 
cund.   found  to  break  off  thin  shells  of  bone  rather  than  rupture.     The 
tS^„,    interosseous  ligament  between  the  internal  and  middle  cuneifiirm 
is  attached  also  to  the  head  of  the  second  metatarsal  bone. 
That  between  the  middle  and  external  is  weak ;  but  that  be- 
tween the  external  and  the  cuboid  bone  is  irery  strong,  and 
occupies  nearly  the  depth  of  the  bones. 
Meu-        The  metatarsal  bones  are  united  at  their  tarsal  extremity  by 
b!^    dorsal,  plantar,  and  interosseous  ligaments.     The  dorsal  consist 
Dorsal    of  transverse  fibres  extended  from  the  upper  surface  of  the  base 
mSfott.    ^^  ^^^  ^^"^  ^  ^^^  "^^^  ^^'  except  between  the  two  first ;  those 
piMUr.  oetween  the  fourth  and  fiflh  are  the  strongest.     ThejtitoiAir 
ligaments  are  similar  to  the  dorsal,  but  none  are  found  between 
Inter,     the  two  first.     The  interosseous  ligcments  are  short  transverse 
*****^'*  fibres  uniting  together  the  heads  of  the  four  outer  toes ;  they 
are  fixed  to  the  lateral  rough  surfaces,  and  to  see  them  the 
heads  of  the  bones  must  be  torn  asunder.    The  articular  sur- 
faces between  the  heads  are  covered  b^  prolongations  of  the 
svnorui  synovial  membrane  which  serves  fbr  their  articulation  with  the 
^^    tarsus.     The  digital  extremities  of  the  metatarsal  bones  are 
united  by  the  transverse  metatarsal  ligament,  which  has  been 
dissected. 
H«J^        The  articulati(»s  of  the  metatarsal  bones  with  the  phalanges 
Bones  to  give  rise  to  joints  that  have  considerable  motion,  though  less 
un^*!"'  ^^<^  >^  ^^  corresponding  ones  of  the  hand,  and  they  result 
from  the  convex  head  of  the  metatarsal  bone  being  received 
into  the  cup-shaped  cavity  of  the  phalanx.  A  capsular  ligament 
surrounds  the  ends  of  the  bonesy  and  there  are  also  lateral  liga- 
ments; but  the  tendons  that  pass  over  the  joint,  to  flex  or 
extend  the  last  phalanges,  serve  the  purpose  of  superior  and 
Inferior  ligaments,  and  the  joint  is  further  strengthened  by  an 
expansion  sent  to  the  capsule  from  the  extensor  tendon.     The 
Capsular  copsulor  ligament  surrounds  the  heads  of  the  metatarsal  bone 
ment/    &i^d  phalanx,  being  connected  to   each  at  a  little  distance 
from  the  articulating  surface.    It  is  very  thin  above,  but  much 
thickened  below  by  the  presence  of  a  cartilaginous  portion. 
Inferior,  named  inferior  ligament^  which  is  hollowed  out  to  receive  the 
flexor  tendons,  and  is  connected  to  their  sheath  and  the  trans- 
verse metatarsal  ligament ;  this  thickened  part  is  very  loosely 
attached,  posteriorly,  to  the  under  part  of  the  metatarsal  bone* 
and  it  is  joined  on  the  sides  by  some  fibres  of  the  lateral  '* 


x^eots*.    Tbeilaieral  Ugamento  are  two^  one. for  eacb  side^axMluteni. 
are  attached  to  the  tubercles  on  the  sides  of  the  head    of. 
the  metatarsal  bone ;  iroip  this  point  the  fibres  radiate,  paasing, 
forwards  and  downwards^  and  are  inserted  into  the  inferior  liga- 
ment and  base  of  the  phalanx.    Open  the  articulation;  the. 
head  of  the  metatarsal  bone  will  be  seen  feo  leave  the  articukr 
surface  of  the  phalanx  in  extension  of  the  articulation,  and  to 
rest  on  the  inferior  ligament.     The  sj^novial  membrane  covers  sjnoviai 
the  bones  and  ligamentS}  and  projects  at  the  upper  part,    Thejfj^ 
articulation  pf  the  first  metatarsal  bone  with  its  phalanx  differs  pirs^ 
from  the  rest  in  having  two  sesamoid  bones  developed  in  the  ^^• 
tendons  inserted  into  the  base  of  the  phalanx,  and  these  are 
connected  to  the  inferior  and  lateral  ligaments :  the  external 
sesamoid  bone  is  the  largest.    When  this  articulation  is  opened, 
the  articular  surface  of  the  metatarsal  bone  will  be  seen  to  be 
grooved  for  the  sesamoid  bones. 

The  articulations  of  the  phalanges  are  two  for  each  toejUnumof 
except  the  first,  for  which  mly  one  exists.  The  ends  of  theiil'^^,^* 
bones  are  articulated  in  the  same  manner  as  the  heads  of  the 
metatarsal  bones  with  the  phalanges,  and  the  same  ligaments 
are  found  in  them.  Viz.  a  capsular,  with  a  thickened  inferior 
ligament,  and  two  lateral,  though  they  are  less  strongly  marked : 
these  will  be  most  readily  dissected  in  the  articulations  between 
the  phalanges  of  the  finger,  where  the  ligaments  are  larger  and 
more  evident  The  articulation  between  the  two  last  phalanges 
is  stiU  much  more  indistinct,  and  the  small  bones  entering  into 
it  are  frequently  connected  by  osseous  union. 
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TABLE  oip  THE  ARTERIES  OF  THE  LOWER  EXTREMITY.' 


Superioc 


fE.te™ap««.(S5gSJ' 


I  f  uperfldal  epU 

gaitric 
luperficlal  cir. 
cumflezUU. 


"3 


Is 

I 


PkoAinda  -   - 


r  A«MOding 

ExteHMl  eSicumilei.      W  denoiAiog 

.     LtiMMirtfne.; 


I  : 


internal  circumflex 


Mtknriar 
aMtading  to  Iro. 

chanter 
tnnirtne  to  tbe 
.    temit 


-  i 


I 

•••  \ 


M 

I 
I 


ItriDglL 

r  Muscular. - 
*\  anaitomotic 

{Muscular 
anastomotic] 
nutritioas.     ' 

^. ,  . ,  .^.^  r  Muscular 

tbivd  perforating    •       -I  anastomotic 

tenninal  branch 


flnt  perforating      > 
second  perfocating 


» • 


Moicular  ^       ^  .  , 


1,.  A  I.  '..«'-. 

PopUteal 


deep. 

Musculir 
superior  internal 
superior  external  articular 
inferior  internal 
inferior  external  articular 

f  Recurrent 

t 

Anterior  tibial 


.  .■..;!/" 


■•■    ''I 

'■  \ 

J 


.1  .•  <•••! 


•i-. 


#  ■ 


Kuscu_- 
ternd  malleolar 
«Kteni«i  nalleolar 
articular 

f.».i  '  (Muscular 

*»™^        -  Varticular. 

tiietataTsal  -    -{""SJlJJ**^* 
intetvMseoas 
.  comniiteicating 
'    to  d^  arch 

rIXgiUl,to  great 
magna  poUicis  -4     toe   and    half 

•'  I    tbe  next 

Internal  recur- 
rent ) 

rMuscular 


»*/•'-< 


nutritioas 
anterior  pero- 
neal 


f 
nutritkDiis  to 

oomnuniicating  ] 

to  peroneal 
tarsal 

a»t«Mrs.lanUr  {^^^ 

rMuscular 

•Mlchialiplantar 


I «    « .  >  * 


posterior  poo-  ./TVansreneer 
neal  ^^  comnmnleilbi 


^s^^lHlit^llllff-^^jiW- 


\ 


I 


.pUiKirarsn 


•X«'t 


Muscular 
poetedor  psiftc* 

atiQg 
digital  ftrthree 

toesandahalf 


ating. 


•  Tbe  branchet  of  the  internal  iliac  artery,  dl«ectedj  in  the  extnmltK'iflnfciroiind  ia  the  Islte 
of  the  irtetiM  of  the  abdomen.  W«ft»T  •«••»» 
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TABLB/OF  TBE  VBINS  OF  THE  LOWEB  EXTBBMITr.* 


(SupertlcUl 

'  Terminal  bnodi 
flm  pcrfiMmting 

Moood  perfonttng 

third  perforating 


PnAinda 


Internal 

pbena 


Popliteal 


Bstemal  draimflcx 


Internal  circunAcx 


Blanch  ftom  donal  arch 

of  the  foot 
plantar 

veine  of  oa  calcie 
communicatinff  with 

poeterlor  tibial 
oommunicatlng  with 

anterior  Utaial 
articular  at  knee 
eonmunicating    with 

deep  Teins  of  thigh 

{someiimeg) 
cutaneous  flfom  outei 

part  of  thigh 
external  pudlc 
•uperflcial  epigastric 
.  superficial  circumflex  Ull. 


f  Muscular 
Inutritiout. 

r  Ascending 

{ transverse 

I  descending. 

Bfnacular 

aitiettlar 

eacending  to  tro* 

chanter 
transTerse  to 
hamstrings. 


external  plantar 


-communicating 
to  external  sa. 
phena 

muscular 


plantar  arch  - 


Poeterior  tlbUl 


internal  plantar  {^'JJ*'}!^*"* 
tarsal. 

communicating 
to  saphena. 

Muscular 
peroneal 


Fioiterlor  perfor. 
ating 

dlgitarthreeloce 

and  a  half 
anterior  perfhr* 

ating. 


Anterior  tibial     - 


External  saphena      . 


lural 

aftieutar 

muscttfair 


internal  recur, 
rent 

'magna  pollicis 
commtmicating 

to  deep  arch 
Interosseous 
metatarsal 
tarsal 
malleolar 
communicating 

to  saphena 
muscubsr 
recurrent 

r  Branch  firom 
dorsal  arch  of 
foot 
plantar 

veins  ftom  outtf    ** 
•  side  of  oe  calcis 
cutaneous  In  the  leg. 


anterior  pero- 
neal 

posterior  pero- 
neal. 


digital. 


•   interroeieoaf. 


•  nt  fitai  wUh  thf  totfiBU  lltoc  art«l«  win  be  found  In  the  Uble  of  the  Tdni 

S  B 


of  thaabdoma 


I^^f  SPINAXi  MfiRVBB  OF   7HB  {.OWBH  aKTRSlflTT. 

TABLE  OF  THE  SPINAL  NERVES  OF  THE  LOWES  EXTREMITT. 


B 


I 


I 


1.  External  r  Posterior  cutaneouf 


cutaofeouf 


aoterior  cutAoe* 

OUf 


(Superior 
^  inferior. 


8.  OMontor 


'accessory     - 


superficial  diri- 
sioD 


fTo 


3.  Anterior 
crural 


4.  Femoral 
branch 
genito- 
crural 


'  1 


To  obturator  trunk 
pectineua 
hip.}olnt 
to  obturator  extemus 
to  articulation 

Topectiiieas 
to  gracilis 
to  adductor  loagut 
long  cutaneous  nerve, 
r  Hb  adductor  brerls 
deep  dirislon     •*     and  magnus 
laitioular. 
'  To  liBmoral  arterj 
to  pectineus 
middle  cutaneous 
internal  cutaneous 
aooeuory  cutaneous  of 

saphenos 
to  sartorius. 
'  To  rectus 

to  vastus  extemus  •   articular, 
to  crureus 
to  vastus  intemus   -    articular. 

r  Superior  or  an- 
iotemal  saphe-  J     terior 


Superficial  por- 
tion 


deep  portion      •>, 


To  integu* 
ments. 


DUS 


I 


Inferior 


.  r  Posterior 
\  anterior. ' 


rl.  Small  scl' 
atic    -     • 


H 

s 

e 

i 

M 
« 


« 

O 

I 


8.  Orcut  sd. 
atlc   -     - 


{Inferior  glutei 
inferior  pudendal 
cutaneous  to  gluteal  region,  thigh,  and  legi  : 

Articular  to  hip 
to  quadratus      1 

and  inferior      I  _-*,^,,__ 

eemellus  Mnloular. 

Xsometimea)      J 

to  hamstrings 

superior  external 

articular. 

Inferior  external  articular 
cutaneous 
communicating  to 

saphenus 
recurrent  articular 
muKulo-cutane- r  To  peronci 


external  popli. 
teal 


out 


aitterior  tibial 


cutaneous  to  toca. 


(Muaeular 
internal     • 
external     . 


-    Cutaneous  to  too. 

r  Muscular 
*V  articular. 


internal  popliteal 


fiUMrtor  internal  Mticnlar 
inferior  and  posterior  anicttlar 
muscular 
communicating 
to  saphenus. 

'  Muscular  to  flexors 
oulmieous 


posterior  tibial  • 


Gutanooos  «f  thti^ol^; 

muscular 
Internal  pla&tar  }  four  digital 

eommuokiUinc 
articular, 

rifiiacalar 

SuporBdal '^^ 


a.  Superior 
gtttteal 
inm 
lumbo- 
sacral 


r  upper  brandi 
1  lower  branch 


I  external  plantar 

To  gluteus  medius  and  minimus. 
I  glutei 
tcnapr  Tiytin«  femoris.' *) 


deep  •-'     -J 
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T  To  glutei 
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Table  of  the  muscles  movino  the  lower  extremity.* 


TBI  TfllOB  U  MOTBD 


fotrwardthif 
PtOMmagniM 
lUacin 

IVnior  Tigliue  femoris 
Pfletiiiciu 
Adductor  loogui 
Adductor  tNTerii. 


OOdBVOrW  0|f 

Oluteui  nuuUmuf 
Part  of  gluteus  mcdiui 
Pvrifbnnli 
Obturator  intemui 
Part  of  adductor  uagnua 
Lone  head  of  Mccpe 
Seini-teiidlDoeua 
Semi-membnuioeua. 


pMNW  magnut 
lUacui 


Gradlii 

Adductor  longut 
Adductor  brerli 
Adductor  magnut 
Obturator  extemua 
Quadratua  femoiU. 


0ii/ttNirdr£y 
Tmaor  vagiiue  femorli 
Gluteui  maximui 
Gluteua  medlua 
Oluteua  minlmui      t 
Pyrifoimls. 


THB  Tncn  18  BOTAnD 

immardt  bv  '  mUwtardt  by 

Tenaor  Taglna  femoria     Gluteus  oiazfanua 
Part  of  ^uteui  medlus ;    Part  of  gluteus  mcdiua 

Pyrilbnnia 


ami,  «A«t  the  teg  it 
etUmdedf  bjf 
Sartoriue 
Senl-tendiDoeua. 


Gemellua  superior 
Obturator  lotemus 
Oemenos  Inferior 
Quadratus  fenunis 
Obturator  extemus 
Psoas  magnus 
Illacus 

Adductor  loDgua 
Adductor  brevia 
Ad<Uictor  magnus 
Bleeps  crurisCfl(fAl^}. 


niB  UK  18  MOVBD 


badtwards,  orJUtedbif  JbrwordtfOr  extended ijf 


Seml-tendinosus 

Biceps 

Semi«membrano8ttB 

Gracilis 

Sartorius 

PopUteus. 


Rectus 
Crureus 

Vastus  extemua 
Vastus  Inleraus. 


IBS  FOOT  18  BOTBD 

fMrufard$,orJle9edbif     badtwardg^or  extended  bif  hwardtbv                     trntwardtby 

Tibialis  aotlcns                Oastrocncmius  Extensor  praprlus  pol-    Peroneus  longua 

Extensor  proprius  pol*    Plantaris  lids                              Peroneus  bieris 

Uds                              Soleus  Flexor  longusdigltomm    Extensor  longus 

Extensor  kngus  dig!"  Flexor;longusdigitorum  Flexor  longus  potUds.          torum 

toruu                           Flexor  longua  polliois  TiUaUs  posticus.               POoneus  tertiuf . 
Peroneus  tertlus.             TlblaUs  posticus 

Peroneus  longua 
Peroneus  brerls. 


digi. 


IBB  T0K8  ABB  MOTBD 

batkwardt  oTjtexedbg  fjrwarda,  or  extended  b/f      ..   inward*  bgf 
Flexor  breris 


Abductor  polllcis        ~    "Extensor  longus   digi-    Abductor  pollicu 
"~        "      "  di^tor  -  .         . 

Abductor  miniim  di] 


Itorum      torum  I  Interotsd. 

digtti    Extensor  proprius  pol- 
Flexor  longus  Domeis         Hds 
n«zor  longus  digitorum   Extensor   breris   dlgi- 

tonim. 


Flessv  breyls  polllds 
AddneCor  poDieis 
Fleier  tveri* .  minimi 

Interoasd* 


^^^  onhxordib^ 
Adductor  pollids 
Adductor  mininU  diaki 
Interossei. 


I  ■  \,  \ 


•  Hill  table  is  taken  from  Ouain's  *^  Element!  of  Aoatony." 
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INDEX. 


The  letter  (•)  nreflxad  to  the  fignree  refen  to  th«  orlglii,  (e)  to  the  course,  and  (d)  to  th« 
dkmbatioDb  of  a  cenrc  or  rcuel,  when  it  is  dcecrlbcd  in  diflfbnnt  paget . 


Abboxxv,  504. 

disiectiOD  Oi,  468. 
Abdominal  aponeuroris,  474. 
eavity,  504. 
regions,  505. 
ring,  external,  475. 
internal,  487* 
wall,  468. 
Abducens  nerve,  (o)  23.  (c)  61.  (d)  97. 
Abductor  indicia,  419. 

minimi  digiti,  415. 

pedii,695. 
oculi,  98. 

poUicis  manib,  414. 
pollicis  pedis,  694. 
Aocelerator  urinoe  muscle,  457* 
Aoeesaorius  muscle,  699. 

ad  sacro-lumbalem,  135. 
Accessory  nenre,  (o)  S4.   (c)  217.  (d) 

127. 
Accessory  of  the  obturator,  (o)  569.  (d) 

651. 
Accessory  of  the  saphenus,  647. 
Acerrulus,  45. 
Adni  of  the  liver,  structure,  549. 

vessels,  549. 
Acromial  artery,  ^iferior,  315. 

sViperior,  ISO. 
cutaneous  nerves,  120. 
thoracic  artery,  315. 
Acronuo-clavicular  articulation,  373. 
Adductor  brevis,  652. 
longus,  651. 
magnus,  €S6,  680. 
I  minimi  digiti,  416. 
oculi,  98. 

pollicis  manib,  415. 
poUicis  pedis,  700. 
Alar  ligaments  of  axis,  277. 
ligaments  of  knee,  719. 
Alveolar  vein,  71.  191. 
Ainpulle,  membranous,  294. 
AmpulUe  of  the  semi-circular  canals, 
291. 
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Amygdake  of  cerebellum,  49. 

of  fauces,  238. 
Anastomotic  artery  of  brachial,  384.  ' 

artery  of  femoral,  642. 
Anconeus  muscle,  425. 
Angular  artery,  71.  97.  , 

vein,  71. 
Ankle-joint,  722. 

Annular  ligament  ofankle,  anterior,  707. 

externa],  70^ 

interna],  691. 

ligament  of  wrist,  anterior,  420. 

ligament  of  wrist,    posterior, 

421.  431. 
protuberance^  28. 
Annulus  of  Vieussens,  337. 
Anterior  commissure,  S3.  46. 
medullary  velum,  51. 
Anti-helix,  78. 
Anti-tragus,  78. 
Anti-tragus  muscle,  79. 
Aorta,  342. 

abdominal,  523. 
thoracic,  857. 
Aortic  ardi,  342. 

opening,  569. 
plexus,  522. 
sinus,  343. 
Aperture  of  the  aorta,  342. 
of  the  cav«,  337. 
of  the  coronary  arteries,  342. 

vein,  337. 
of  the  Eustachian  tube,  237. 
of  the  femoral  artery,  642. 
of  the  larynx,  238. 
of  the  mouth,  238. 
of  the  nostrils,  235. 
of  the  oesophagus,  239. 
of  the  pulmonary  artery,  339. 

veins,  340. 
Aponeurosis,  epicranial,  7. 

■  of  external  oblique,  474. 
of  the  femoral  artery,  641. 
intercostal,  321. 
S 
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IKDBX. 


Aponeurosis  of  internal  oblique,  480. 
lumbar,  125. 
palmary  407. 
of  tha  pbarjnz,  334. 
plantar,  693. 
of  the  soft  palate,  386. 
temporal,  7. 
of  the  transversalis'musde^ 

483. 
vertebral,  132. 
Appendix  auricuUe,  334. 
eaMsi,  539. 
vermiformis,  539. 
Appendices  epiploicae,  516. 
Aqueduct  of  the  cochlea,  293. 
of  Sylvius,  44. 
of  the  vestibule,  291. 
Aqueous  humour,  109. 
Arachnoid  membnuie  of  the  brain,  13. 

oftheakuU,  1S« 
of  the  spine,  150. 
Arbor  vitae  cerebelli>  50^ 

viUe-  uteri,  608. 
Arch  of  aorta^  343. 

orund  or  femoral,  477. 
of  diaphrsgm,  560. 
palmar  deep,  417. 

supeHSoial,  408. 
plantar,  701. 
of  soft  palate,  235. 
Arciform  fibres,  36. 
Arm,  dissection  isi,  375. 
Arter.  acromialis,  inferior,  315. 

superior,  ISO. 
anastomotlca  braofalalis,  384. 

magna,  948. 
angularis  fiidei,  71. 

ophthalmica,  97. 
aorta  abdominalis,  523. 

thoracica,  357. 
articulares  inferiores,  674. 
superiores,  673. 
articularis  azygos,  674. 
auricuhuris  posterior  (d)  3.  (o) 

183. 
axillaris,  303.  314. 
basilaris,  17. 
brachialis,  381. 
brachio-cephalicsi,  348. 
broncbiales,  351. 
buccalis,  191. 
oapsularis  Inferior,  553. 
medius,  553, 
superior,  552. 
carotis  communiir  dextr%  174. 
.  .   carotis  communis  sinistra,   326, 

caro^  externa,  ISa 


Arter.  carotis  interna  (d)  18.    (e)  9t. 
309. 
carpi  ulmra  anterior,  40S. 
posterior,  408. 
radialifl  anterior,  399. 

posterior,  43a 
centralis  retinc^  95. (d)  111. 
cerebelli  inferior,  17. 

inferior  anterior,  18. 
—  superior,  18. 

oerd)ri  antericr»  19. 
media,  19.   ' 
posterior,  18. 
oervicaliB  asoendens,  171. 
cervicalis  profunda,  (o)  173.  (d) 

143. 
chorpidea  cerebri,  19. 
ciliares  anteriores  (o)    96.   (d) 

108. 
ciliares  posteriores,  (o)  96.  (d) 

)08. 
circumflexa  anterior,  -370. 
externa,  646. 
circumflexa  ilii  iatema,  491. 

ilii  supeffi^alu,  47a 

(d)  634. 
interna,  653.  669. 
posterior,  869. 
coccygeal,  665. 
cocfaleK,  295. 
coeliaca,  528. 
coUoa  dnctra,  518. 
media,  518. 
sinistra,  531. 
comes  nervi  isofaiadiei,  665. 
mediani,  40l. 
^renici,  346. 
communioans    eerelni    nitcrior, 

19. 
communieans  oereM   posterior, 

19. 
communicans  palmaris,  409. 
pumcarii,  7U3e. 
coronaria  dextra^  335. 

]al»i  ii^bfiotis,.70L 
labii  8Uperiori%  71. 
sinistra,  335. 
ventriculi,  589. 
corp.ori»  bulbosi^  463. 

cavemosi,  463.  (d)  605. 
cremaMcriea,  489. ' 
cystica,  530.  (d)  551. 
deferentialis,  595. 
dent^  anterior,  906. 
inferior,  19a 

superior, '191. 
diapbragmaticsfr,  553; 
digitales  num^  409.  417.. 
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Artor*  digitalai  ptdii,  .701*  •     ( .    .  .■•  ^ 
donaletpollieis,  4d0« 

.  .  «W|M  idiisrii,  402. 

.liMiUB»90L 
pe£i»  711. 

lMiltt,(o>4«8»  (d)472. 
polUeb  pcdi8»  71 1. 
.     .wapiriiB^f  (o)  316.   (d) 
374w  ' 
epigartrifli,  49a 
q^gMtriM.sqyariicialis,  470.  (d) 

694, 
ethmoidalU  anterior,  96.  (d)  255. 
ethmoidalis   posterior,     96.   (d) 

fiuaalie,  (d)  70.  (o)  188. 
femorali^  637,  641. 
froii«eli%2.  09« 
gastricae,  5S9. 
g«atrOi4iiiodcDalii»  5aOt 

epipkdca  deztn,  531. 
cfipldim  flwartiev  ^29. 
glutoe,  <o)  593.  (d)  663. 
lueinoRMdales     inferiores,   (d) 
(         .:     454.(0)468. 

hsmorrhoidelis  media,  595. 
\         haemorrboididie  .8iip«tior«     (o) 
521. 
helicinae,  605. 

hepatica,  5Sa  6A6f  (d)  547. 
hyoidea  UngualiatSOl. 
.tbyroideflB^  181. 
b^pogMtariea»  591. 
iilaca  externa,  555. 
intema*  591. 
iliacaa  CQWimunefi  554. 
ilio-colica,  518. 

lumbalis,  592. 
inciaoria,  190. 
inftm-acromialist  315. 
orbltalis,  191.  806. 
8oapularu»  367t 
,  epioaUa,  374^ 
intercoatales  anteriores,  383. 
intercostalei^  rami  anteriores,  388. 

357.  486. 
intercostales,     rami    posteriores, 

142.  357. 
interooatalia   aup«cior»  (o)   172. 

(d>S58. 
interlobulares,  547. 
interoeseay  405. 

antcx4or»  405. 
poaterior^  428. 
'     intcrowcM  manuii  4l8. 
.'.t    (I    .pedia>  712b 
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AstanfintaatiMleay  ^la 

intra-splnalee*  157* 
iscfaiadifli^  (o>  S664  (d)  666. 
labiatb  toMot,  70« 
laehrymalis,.  05»"  >  . 
brya^Mditiufcrioiv  865. 

auperiofV  (o)  181.  (d) 
865.  . 
lingualis,  80a 
lamb«le%  570« 

>TnBu>anteriiNnM^  571.  : 
rami  poafeeriores,   148. 
(o>  570»' ' 
magna  pollicia  OMUiikfl^  417* 
.  pedii,  79a« 
malleolans  eateraaf  711. 
intenia»''SM. 
mammaria  intetoa,  (o)  170.  (r) 

346.  (d)  388*.  490. 
maaaeteriea,  190. 
mazillaria  interna,  189. 
meatiU  internii  995. 
mediastins,  323.   >   • 
meningeaB  anteriore%  {d)'58. 
mentnges  mediie,  58.  (o)  183. 

190.  211. 
meninge»  parrs,  SS*  190^. 

poaierkyes,  17.  58. 
mentalis,  190.  > 
meaenterica  inferior,  521 « 

superior,  5 17» 
metaoarpa  radialia,  430.  r 

roetatarsea,  712. 

mufpularif,  183*    o  ' 

mmcj4»^pligenica,  323. 
mylo-hyoidea,  19ft, 
nasalis,  97. 
nasalis  Uteralli^7l.<    < 

fepti,  71.  ] 

nutritia  fenioKil,  65^  •    > 

fibulie,  989. 

humeri* 384,    •«. 

tibise,  690.t        . 
obturatoria,  (o)  593..  (d)  658. 
occipitalis  (d)  3.  <o^  143.  (o) 

183. 
oesophagealesy  357.  529. 
.  ophtbalmico,  95.       .     .>. 
palatina  inferior,  182.  .  . 

superior,  9^5* 
palmaris  profunda,  417.'         ] 
palpebraUs  inferior,  97.       ' 

superior,  97. 
paocreatiea  magna,  529. 
pancreaticffi  parvs,  529* ' 
pancreatico-duodenalis,  530») 
pcrforantea  fiemorale^  654. 
4 
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Arter.  perforantoi: 
99$., 

perl«niil«i  aunCb,  417. 

•     .  'p94i»t  IQXf 
pfHfiiwiUcg,  S2S. 
periiuFi  tuperlMuilMb*  464*. 
peronea,  6894   . 

anteiioct  68A.  -• 

pmtenf ,  680i 
pfaaryii^MwoMidenikSllli  * 
phrenica  ioftrioiw,  552L 

.  fup«CMire%  646- 
pUoUrli  «ktenia,  696.  701. 

iBterna,  696.  701. 
poplitMf  69S.        ^ 
prineeps  eemeis*  143. 
pr«tod«(mviota(oH7S.  (d)143. 
•.  .liuMMSs,  653. 

lalerior,3«44 

S88. 
pterygoidea*  S54.  / 

pteryg9idei«^rl9i»/  ' 

^:      }ptt4endc  externae,  47a  638.  (d) 

jpudenda  interna,  (o)59S#(d)i€£< 
pulmoiM^.33A- r<,   I        ' 

J  !dexlBiw389k<840uSSii 
.    i      ...,  |AfUNtM»i8fl9«d40.351. 
pylorica  infeiio^  ^JflL  '•  ^ 

ndialj%.fl39^«48&.  <d)4a«»  .r,/^ 

ranina,  SOI.    .:;.  ..-im.  ^.. '.:./. 
reeuneHristiriQapipoilarun-,429. 

j-r.^  (h)  .v>r.  ra4i«lv^396v*/ 

.;libi|lfah<2^11. 

.7f.>fHUamtiWrtiiritr,  401. 
ulnaris  posterior,  401, 
renaleiy  SSS^i  a**  ii<Mvy>>^f\t  ,A',i  rr 
ncrainediav  S94;i.i  ,MM.f't«.  '*^i.H 

.WgidI— Uipg^ltrior,  131. 

qiermatiea,  (o)  ^5(k<^  A89inSiS4i} 

(d)503.  .-    .s-iMv 

spheno-palatina,  S3;|»  .  i.,/  ji  ..t.ff 

spiaalaitlpoilMioMf^  >^6*ili5fii  ^r  .4 
8pi9J«lU'fOt«ii«w-lt7«i454»'l  ^c|i-i.H 

stemo-mastoidtKf  J  9li<>  •  i  > .  <  r>  .i.  M 

styloQiMsM«k%<oi)i8ao(4')fl»a;  r 

subclavJB^Xtaa.  ai8<i-Ae^^i.,.!n 
.TH^.2'<'  .•! Wkltaihii885v!4t>)  344, 
■ubU|ieiial»ft  Sl^ltfn..iM.:  .T 
fubment|di%  Jfta^-uouiM 
lubioapulariv  BlS^uj  wU  to  asrioa 


Airte  wpirfaiallajaHif  18Qi   ^  :..r.i-/. 


13a 

hw|w^aA»,(a)13a  (d)  S74. 
,    _.jpiaali»-OT4* 
.tnie%ll&,..  -. 
mupMiaka-ppofimdae^  191. 

r,  3. 
Iia»li4. 
3. 

I  >  .'t  superficialiit  3* 

Ihwinaf  BftMiniJiri^  315. 

.  ''I ■•'  i         '.  '<  *QwanHaa^  315. 
long4,315. 
.<i  i  !•>  aupi)i(feia» 315. 
thjiovd^a  inMa^  :i71 . 

4lbMUftMitini»t7>i#4 » 

.  yyatic%j6itthi 
tooaiHarisy  iL88< .  j.r. 

456. 


•  . .  »i 


'    '.,*''• 


X'  pubiii  49a 

li»^)   171.  (d) 

.    7  7tnM«Br»t»rtii  fiwta^^d)  71.   (o) 

,■;<«":  .•;.>* 71  .i^,  l»i-o..i.  t-jji 

transvenalis  btoneriy    (d)    13a 

!  tyn^innira,  19a 

{•  t  ,1^  !->'  "u  i»:<{Wi|Mnaf|  S89. 

.L:t,ii»lli»9U(iali8»591. 

▼agiiMlBi  hfllMlii,  547. 

*       .r^T^)ilrtsli%j(b)jnj|ikM(c)  143.872. 

,<: "  I'  venwiili^iiniwjrtui^tf. 
medial^  ai5. 

Arti«p|«r.fO|||ilBalraHatjbMr7S. 

,»•:»'*'  ,'>ii.n'«Jt 


.<>;  V  >'^lalhiiaxoidean,  275.  877. 
if(v<'iii<.  -ttM#Cihdnaa{ii£tW^^|BipaHiBi^^ 

284.  J5iJ>L' 

of  KMrtf^4f|fiimfi4$MM9»l^h 

'  438. 
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."'tAmbo-oostal,  363. 

'    -ofcOMysM^  bones,  614. 
4><oi<o  T^kirf— lar,  37S. 

costo-cUivSciila#,  479. 
.1'  1  .    '•"-'v«rtcb«ri«869» 
criecMtf^UMMld,  S09. 

t  of  imawfci  in  bonet,  728. 
CWlMbtm  to  cuboid,  728. 
,^f<..  '  to  scaphoid,  727* 

At»oio4ilMd  or  knee,  716. 
>    ]HBMiw^«abital  or  elbow, 

.    481;^ 
^   aieiwuotal  or  hip,  68a 
'  ^JMW#>wy!|88t  >' 
.   (    bflttttbir  vertebrc,  614. 
oMe  mouunpA  bode8,487. 
I  litoi  <nr|iO'  f>b  sUingeal,  439. 

-  '  t  MwitHiiai  titukuyil,  730. 
~  <oeoi)pilO>atloideui,  275.278. 
h  ;  .^  ...  ;  Aioideaii,  S!76. 
J>  <  0fe  Mfca  «ii'«tlWfM,  726. 

to  scij^bid,  726. 
>"    .(:    '•'|M0oiM^ilpfalifillw<tor,722. 
penmeo-tibial  ' '  iuperior, 

phalangeal  idP fingers,  439. 
''I  .fc«ritt«ii'931. 
«  ^  ^fioiia:  symphysis,  590. 
.rr<i:  i«A»4«arpal  or  wrist,  434. 
ailll*lliiftH(M>,  435. 
.{•N~  .^i.t'Sup«tor,4S2. 
iacro-ooMiygat])<9l8v 

1:7^'  .r;M  (3>o6)^d)t^iiiibliM^727.      * 

tocUkuetftrm,  727. 
.Ui|>iilMkn^iMilwi^  J  '372, 

.gaatpnlirfiumfral,  39a 
steroo-dMieilMi  978. 
tano<(IIMMalinal)t7b8: 

.r  ^3inDb-«iRft«noid,  269. 
.IdbicNianal  or  ankle,  722. 
Areutlftmtev  diiiplii«gnMX]i(MiaMW  ><  '^  ^- 

>tat«kiiik|diiipMMgiriMis,  560. 
Ai^aewkfA^tAdtdKmAtt  239. 

.TT^j  .^72  .111 >^miiirie>  260. 

JMytMqi«H^liteWiiwiriftrtor  muscle^ 

262.  t-^- 

Arytangjt  »a»iai|(i?  J*tff  rv  't«^ 


Ascending  cervical  artery, 'tl^t. 

pter^nigatf  artery,  211, 

^«lai91«Z 

AttoUenamiMi^-^'  •'  "•-  -  ••  "'  "1 
oculam,  9t.' '  •»  m[<^w(( 
Attrshans  amnentf,  9;  "  > 
Auditory  tttba,  ■Mterliill  28a 
Auditory4<erve,(o>'28t  (tf)r'mu  . 
Auricle  of- the  etfr,T8."     ''•''  ••{ 
Auricles  ortbe'lMtfft(<884. 

.<.u<«'^ght,  336. 
Auricular  artery,  pMftieriftr)  ^(tf')!  3.  (o) 
I83i:'  >>'^  'J  '  ■''*'    "I 
-ii^iws/^aiitwlovvactx^l  94. 
'  -' ^poMcfior,  5.  82. 
v%fts4v'l88/ 
4*rietaiar«iehr<iof:A|Mb)il^1(d>'«15.  (d) 

289.  ."" 

Auriculse,  334.  >  **•  .'  •'•'  ^  "  '^'l 
Aurieulo-temporat  b«ff«^  1941  ^  { 
Auriculo-TcMAotflMf  a)Mri««Vlllli  341. 

Auricularis  nuignus  nerre^  •!  19, 
Aldlla,'309J' -  <>*•  •'"•••Jni  >.;     /.'uf 
dissection  •Cll^  ^OgLf' <  1  o  ( 1 : 1  u  1 1 
AUUkrjit  ar(iih|i,  MR  ^^14. 

.'  i  i^rlMMMfelliibxus,  316. 

'  Axis,  eMat'o(tMiirj'i^Mi9iii"'^'o..i 

thyroid  or«if«py,  ll70. 

Azygos  artery,  674.    • "  •  -  . & n  i nuit 

.'.  -»>  i^i  gMigl|M$^80^  ^9001^11  >''^>t 

Teinv  larg«t  (y»>  562.  (d)  354. 
Winiatt^^59. 
.1  't  .•^yttiiB'UWBrtit'237. 

I  Back,  dissection  o^  l^f/-  f^'tit.n-K 
\  Base  of  brain,  15b>  * '*  •'■  '>  <'  i^t^i;* 
:  Base  of  the  skuP;  mniiiiiitrfj  '991^ 

I  BhiaaKiiit^ra^  v) '»••'•■•"*' '^ 

sinus,  57.  •«'  '^  N't 

Basilic  vein,  9f9i  •""!'*  ii.q-oK  ''^{;> 
Beak  oMie)^oip|»M<nllogMa|<99«^ 
Biceps  f«lri)GHs:ito«Ml«f)6V7i'TI6i' 

ilexor  cubiti,  fffff,  - 890^^1 
Bicuspid  teeth; '249j  <"*-<       •      -- 
{  BhnMtir  ctrticia  tjmMt^^iW^'  -  ^  - 
:  BladdeiyMm  hi,  S8tX  4^em,'aijnis^ 

<lignki«iarlA;979.  582.  587. 
relaiions'dl^  58i»«i699J'<''' 
strueiurcMtQ  MttUt-imiiu^ 
Bones  of  the  eaiy  t^^i-i^iu^iti^tuSLi 
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Brachial  aponeuroaii^  379. 
artefyf  381* 
pkxua,  173.316. 
▼einsi  S34k 
Brachials  antieua,  384.  420. 
Brachio-oephalio  artery,  343.2 

Teui»  left,  345. 
right,  345r  > 
BraiD,  base  of,  15. 

examination  of  base»  25k 
examination  of  interior,  34. 
membranes  o(  9.  18.  ' 

origin  of  nerves,  20. 
removal  of«  11. 
veaseb  of,  16. 
Bronchial  arteries,  351. 
veins,  351. 
glanda,  351. 
Bronchus,  left,  339.  359L 
right,  329. 352. 
structure  of,  353. 
Brunner*s  glands^  537. 
Buccal  artery,  191. 
glands,  241« 
nerve,  193. 
vein,  71. 
Buccinator  muscle^  68. 
Bulb  of  the  urethra,  585. 
artery  of,  463* 
perve  o^  4€4. 
Bulbous  part  of  the  urethsa,  604* 
Bulbus  olfiustoriua^  SI. 

Calamus  scriptoiiui»  52. 

Calices  of  the  kidney,  558. 

Caliciform  papillae,  856. 

Cai)al(|fBio)«iti43. 

of  Fontanp*  lO&i 

ofPetij,  113.  .,  , 

of  the  tensor  tympani,  283. 

Canalis  spiralis  CMhleas,  292. 

Canthus,  75. 

C^^ularartar]fls,iaierioiw55d«'     .  . 

.Boiddle,  553. 
superior,  552. 
veins,  553, 

ligament  of  the  hip,  680. 
of  the  knee,  7 16. 
of  Hw.  ahsMildetv  86a 
ofthetbttmfa^4flfl^ 
Capsize  of  eryatalline  lans^  114. 
of  Gliason,  547. 
supra^renal,  559» 
Caput  coil,  539. 

.     galiinaginis,  60&    .^ 
Cardiac  gi^iglion,  338:. 
Cardiac  nerve,.tnftrior,  (o)   824.   28a 

(d)  349. 


Cavdiao  nam^ 'mUUk^  (o>'88S»  2«V 

(d>  849. 
oi  pnaimio> gastric,  (o) 
fiilF.  2dO.  (d)  3S0. 
•      flupwior,  (o)  822.  230. 
(d)  3dK 
Cardiac  plexos,  381.  849.  ' 
Cameae.eokmuue,  936.  341. 
Carotid  artery,  artgnalr  180. 

intOTiial,  (d)  18.  (e)  62. 

809. 
left  «oiimMM,  226.  344. 
right  oommon,  174. 
.      .plaouia,  881. 
Carpal  artiryv  ndbl  aBtarior,  399. 
'-  f  >  •poalanor,  430. 
ulnar  anterior,  402. 
•  poafeaiiDr,  402. 
Carpo»metacarpat«rtiisii1ation,  438. 
Cartilage  arytsnoid,  267^  . 
•  ^rwoad,  S68« 
eunafimn,  869^  j 
oftfaeear,78. 
xatenrtaaislar  of  the  elaTiele, 

278. 
interartieular  of  hip,  681. 
Otjmw,  189. 
of  knee^  790. 
i-ofril»^968. 
.  «i£'vertefaine^  8751 
865.  615. 
•1        ^  of .  vrwk,  436. 
.intemsaeous  of  carpua,  439. 

of  tanaa^    785. 
I  >.'.:>    9ft0. 

,<  }  tbyRMDdlv:266* 
I    teMDgtdarof  die  nose,  243. 
Cartilagea  of  the  noae^-  78.. .; 
Caruncula  lafclftyinalis,  75. 
Carunculae  myrtifornies,  607. 
Cava,  inferior,  524.'        •     '    - 

8upftriaiW<845. 
CavetDOua  body^  SBB*         * 

.  artery  «t^  (o)  463.  (d) 
6054      : 
.     gabglien  aad'aarves,  62. 
ainn%^7*- 
Cavlty  of  the  omantom,  515. 
Central -artery  fl£.lk«jretiiia,  (o)  95.  (d) 
111.     . 
paiatiof.llke«oeh1cBf898.  i 
tsb^Af  tiie  modioliia,  898. 
Centrum  ovale,  S5.  • 
Cephalic  vein)i577« 
Cerebellar  arteries,  iaftrior^  IV.  • 

superior,  18« 
Cerebellam,  formiOf,  4a«.Ti    .  ..i 
lobes  0^49. 


ramx. 
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Cerebdlum,  structure  oC,  SO. ' 
Cerebral  artery,  anterior,  1 9. 

middle,  19. 
/  posterior,  18. 

piotubmooe,  form,  28. 
.  structure,  29. 

Cerebrum,  divinon.into  lobei^  IS* 

form  o^  34. 
Cervical  fascia^  116.  160. 

ganglion,  inferior,  223.  229. 
middle,  223.  229. 
superior,  221. 
glands,  12K 
nerves,  anterior  branches,  176. 

posterior,  138. 
plexus  of  nerves,  176. 
plexus  of  nervei^  deep  branches^ 

177. 
plexus  of   nerves^    superficial, 

116. 
plexus,  posterior,  140. 
Cervicalis  ascendens  artery,  171. 

muscle,  135. 
vein,  172. 
profunda  artery,  (o)  172.  (d) 

143.  « 

profunda  vein,  144. 
superficialis  nerve,  120.  159. 
C^rvico-£u»al  nerve,  84. 
Cervix  uteri,  608. 

vesiose,  582. 
Chamber  of  the  eye,  anterior,  108. 

posterior,  108. 
Cheeks,  241. 

Chiasraa  of  the.  optic  nerves,  21 . 
(!;bondro*costal  articulations^  363. 

stenud'artieulations,  363. 
Chorda  tympani  nerv%  (o)  251.  (d)  195. 
^bordse  tendinete,  330.  341. 
vooalea,  962* 
WiUisii,  la 
Choroid  artery  of  the  brain,  19» 
coat  of  the  eye,  105. 
plexuses  of  the  brain,  43,  44. 

53. 
veins  of  the  eye,  105.  106. 
of  the  brain,  43. 
Cilia,  75. 

Ciliary  arteries,  (o)  96.  (d)  108. 
ligament,  106. 

processes  of  the  choroid,  106. 
ofthehyaloidy  112. 
nerves  of  nasal,  (o)  93.  (d)  108. 
of  lenticular  ganglion,  94. 
qicle  of  Willis,  2a 
Circular  sinus,  .97. 
C^ieumflex  artery,  anterior,  870. 

external,  646. 


Circumflex  artery  of  Uie  ilium,  deep,  49 1» 
artery  of  the  ilium,  superfi- 
cial, 470.  (d)  624. 
internal,  653.  669. 
posterior,  369. 
nerve,  (o)  319.  (d)  37a 
Clavicular  cutaneous  nerves,  120.  305. 
Clitoris,  607. 
Cochlea,  292. 

nerve  o^  295. 
vessels  of,  295. 
Coccygeal  artery,  665» 
musdoi  575. 
Ccecum  eoli,  form,  589. 

interior,  540. 
relations  of,  508. 
structure  of,  539. 
valve  o^  541. 
Coeliac  artery,  528. 
plexus,  533. 
Colic  artery,  left,  521. 

middle^  518. 
right,  518. 
veins,  518. 
Colon,  form,  539. 

ascending,  relations  of,  508. 
descending,  509. 
sigmoid  flexure,  509. 
structure  of,  539. 
transverse,  509. 
Columella,  48.  ' ' 

Columnie  cames,  338.  341. 
,  Columns  of  the  vagina,  609. 
Comes  nervi  ischiMlici  8Ttery»  €6B» 

phrcniei  artery,  346.    •       ' 
Commissure,  anterior,  33.  46. 

of  the  cerebellum,  49.  58.' 
oftbeeord,  156. 
great,  35. 

of  the  optte  nerves,  21. 
.     posterior,  46. 
soft,  44. 
Communicating  artery  of  ottterlor  cere* 

bral,  19. 
artery  of  posterior  cere- 
bral, 19. 
artery  in  the  palm,  409. 
^saphenus  nerves,  683. 
Complexus  muscle,  137. 
Compressor  of  the  nose,  69. 

of  the  urethra,  460. 
of  the  veins  of  thepeois,  473. 
Conarium,  45. 
Concha,  78. 
Coni  vasculosi,  503. 
Conical  papillae,  256. 
Conjoined  tendon,  480^  483. 
Conjunctiva,  75. 


m 
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Conoid  ligament,  S72. 
CoHftf rictor  inferior,  232. 

of  the  fauces,  238. 
middle,  233. 
superior,  233* 
Cofiif^ution  of  the  corpus  callosum,  SO. 

34i 
Coraoo^braehialii  musele,  360. 

davieuhv  articulation,  372. 
humeral  ligament,  390. 
Cordiform  tendon,  560. 
Cornea,  103. 
Comieula  huyngis,  267. 
Coma  inferins  Tentriculi  cerebri,  41. 
Conma  ciliaris,  112. 
glandis,  586. 
Coronary  arteries  of  the  heart,  335. 

of  the  lips,  70. 
artery  of  the  stomach,  529. 
ligament  of  the  liver,  544. 
plexus  of  the  stomach,  533. 
plexuses  of  the  heart,  336. 
▼ein  of  the  stomach,  529. 
Corpora  albicantia,  31. 

Arantii,  339.  342. 
eaYemosa,  585.  604. 
Malpighiana,  558. 
mamillaria,  557. 
oliraria,  26. 

pyramldalia  anteriora,  26. 
posteriora,  53, 
quadrigemina,  47. 
restiibrmia,  27.  53. 
■triata,  33.  39,  47. 
Cbcpnt  eallosnm,  32,  35. 

dentatum  cerebelli,  51. 
medullie,  27. 
denticulatum,  42. 
fimbriatum,  38. 

uteri,  608. 
genieulatum  externum,  45. 
internum,  45. 
Highmori,  502. 
luteum,  609. 
paallotdes,  39. 
spongiosum  urethras,  585. 
tbytoideun^  227. 
Corpuaeuleaof  Malpighi,  543. 
CwrugHtor  Wipereilii  muscle,  66. 
Covfieal  subatance  of  the  kidney,  558. 
Co0Co*blmeiiknr  ligament,  278. 
.  <     .  -e^fvdoid  membrane^  313. 
Col3(]bid  ligttnleM,  681. 
CoTered  band  of  Heil,  3^5. 
Cowper  Vglluid^ '461 . 
Cranial  aikmcUii^s,  7^ 
hnc  ?iilJtMJ|p^r«i^'20:^ - 
^naastar  muscle,  4^1  / ' ' ' 
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Cremasteric  artery,  48S^  /. 

iwcia,481. 
Cribriform  fiucia,  625. 
Crioo-arytaenoid  articulation,  269. 

muscle  lateral,  2(kk,  * 
posterior,  2G0« 
Crico-thyroid  articulation,  268. 
membrane,  268. 
musele,  259. 
Cricoid  cartilage,  266. 
Crucial  ligaments,  719. 
Crura  cerebelli,  51. 
cerebri,  30^  48. 
of  the  diaphragm,  560. 
of  the  fornix,  46. 
Crureus  muscle,  645. 
Crural  arch,  628. 

deep,  489. 
canal,  630. 
hernia,  500,  631. 
nerve,    anterior    (o)    568.      d) 
•     647. 
ring,  500,  630. 
Crystalline  lens,  113. 

capsule,  114. 
Cupola  cochlea?,  292. 
Cuneiform  articulations,  728. 

cartilages,  267. 
Cutaneous  nerves  of  the  abdomen,  468. 

of  the  arm,  378. 
of  the  back,  122. 
of  the  buttock,  659. 
of  the  ear,  79. 
of  the  &ce,  sa 
of  the  foot,  back,  705, 
sole,  69S. 
of  the  forearm,  392. 
oTihe  hand,  back,  392. 
palm,  406. 
of  the  head,  4. 
of  the  leg,  back,  683. 
front,  705. 
of  the   neck,  bdkind, 

122. 
of  the  neck,  fore  part, 

of  the  peryueum,  452. 
'  of  the  shoulder,  368. 
of  the  tlugb,  back,  67a 
front,659. 
,    _.  j9f  the  thp^x,  305. 
Cystic  artery,  5%j;4),5^?,.,^ 
duct,  551. 

Deep  c,A,i^^o}lp^  (d)  US. 
crural  arch,  489. 


Deltoid  ligunenl,  7  £3. 

miueic,  see. 

Den*  upieutiiB,  243. 
DeuU^  artery,  anterior,  306. 

Infbrior,  190. 

superior,  191      .      ,  ^ 

Dental  ntirT«,  anterior,  306. 

posterior,  905   .  ,  , 

Dental  lein,  anteHot,  306.  ^  .  ^ 

ioferior,  191.  ,^  .  , 

•uperiof,  295. 
Dentate  faicU,  *^  .  ' 

liglnl«>il,'i52. 
Deaoendena  noaineirc.  179.        ,^^      ., 
Depreuor  anguli  oris,  69.  .  , 

labii  inferioris,  69. 
labii  aupurlo^  alvque  naai, 
69. 

iliaphiagm,  3bl.  ^£9. ' 
Diapbragmatic  arterio,  ^.3. 

pleiu>J34.  i;d)55?.,    , 
IKgutrie  muscle,  178. 

Digital  ;; , 


^^r^ 


■-' ''  '"     trf'the  abdomiDal  wall,  468. 
3<"-  -'"'-■  (of  the  iffifM,  330.   354.  523 

,■'  ;  "itt.' '  ,'■ 
-■/•  -'-Virtiiitti.lSTS. 


t^  the'iiue  of  the  (kull,  54. 
^  t^bUWl>">lpIe»>i.316. 
oCihe'vni^,  3S.  31. 


'6ra!feiilJti8ck,  659.  , 

of  tUd  lUMia^  Mii^Rbp.  SSd 
of<tbe  MdHa  t&^,'»lteniBl, 


m  of  theceMtruin,.34.'   .,..:,  'i 
of  the  corpiM  calloaoWi  iSr .  > 

Miialuin,  33. 
of  the  eBrrical  .ganglia,  S07. 

am. 
of  IbccerviciJ  plraiM,  llfi.   . 
of  the  crui  ceTcbri,  3D;  40> 
dC  the  car,  extanalL  7i-  •■"■ 


of  the  ear,  intema^  97Bf  ■  ■  > 
muadMi  safc.       > 


.  lida,  75. 
.of  the&(«,64.,  . 
.ofieDaoral  b<rniaL498. 
abeath,  ^7. 
Iff  th(;.Jifth  .vaowicle  of  the 

of  the  feot,  bae|ii,..TC».-<  ■■■     i 

>«hb69I. 
of  Ijie  loreana^  Si9I. 

bwk.  431. 

froHk  394. 

of  the  fourth  vaniri«le,  59. 

...   fif.  the     sitmt-ebvyogfi 

,     oerv^,  307.  313. 

of  thclw)d.>*<*.^I. 

of. the  bead,  detip  perti,  346. 
^  Ml*i  t'JP'W^'io   plexua, 

5aOf  ,.,_,.  .-|,,,rir',l, 

of    tliB    ia^rim.'jMiillary 

_>qe^^  185.  IB9. 

f    ,'jof,X^e*^gWwAiftw<m.  491. 

ii.    (Muiii;,-  ■'  region,  491. 

or   the.,ifitfni||),|,j)ibIllaT]t 

Brter>,  M5.  ■■.■,n,\ 
of  the  iliM  v«*»l*,6^ 

ortlieUnixtMbMSt 

-.,-,.  -A,.. ,!,.„.,<Wtti|>W(i«SJ 


,-ff  wfiWtwrt  WrtlW*.  35. 

of  tlieleg^^ia*,fi89,--    i"./) 
of  the  ligainaDt%of,«tl«i  and 
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Dissection  of  the  ligaments  of  ttlas  »nd 

oeciput,  275.  277. 
of  the  ligaments  of  axis  and 

oceipot,  876. 
of  the  ligaments  of  clavicle 

and  scapula,  372. 
of  the  ligaments  of  hip-joint, 

680. 
of   the    ligaments    of    Jaw, 

188. 
of  the  ligaments  of  lower  ex- 
tremity, 715. 
of  the   ligaments   of  pelvis, 

61S. 
of  the  ligaments  of  ribs,  S6I. 
of  the  ligaments  of  shoulder, 

389. 
«f  tbe  ligaments  of  upper  ex- 
tremity, 431. 
of  the  ligaments  of  vertebrse, 

cervical,  273. 
of  the  ligaments  of  vertebrsB^ 

dorsal,  369. 
of  the  ligaments  of  vertebre, 

himbar,  614. 
of  the  lower  extremity,  621. 
of  the  lungs,  328. 

root,  328. 
of  Meckel's  gangfion,  246. 
of  the  medulla  oblongata,  26. 
of  the  mouth,  240. 
of  the  neck,  114.  269. 
of  the  neck,  anterior  triangle, 

158. 
of  the  neck,  posterior  triangle, 

114. 
of  the  ninth  nerve,  207.  212. 
of  tbe  nose,  242. 
of  the  ophthalmic  of  the  fifth 

nerve,  87. 
of  the  orbit,  87.  ' 
of  the  otic  ganglion,  252. 
of  the  pdvis,  fSnale^  586. 
of  the    pelvis,    female^  side 

view,  586. 
of  the  pelvis,  male,  571. 
of  the  pelvis,  male,  side  view, 

574. 
of    the    perinsum,    female, 

466. 
of  the  perinaeum,  male,  447. 
of  the  pharynx,  230. 
of  tbe  pneumo-c^tric  nerve^ 

207.  212. 
of  this  pons,  29.    * 
of  thepopliteal  sp«ce,  671. 
of  th»  portfb  ^M  nerves  (d) 
.      '  ao.  <«)  250. 


Dineetion  of  the  portio  moHis  oerfc^ 
294* 
of  the  posterior  mednstinnm^ 

327.  354. 
of  the  pterygoid  regiou,  185- 
of  the  sacral  ganglia,  571. 

600. 
of  the  sacral  plexus,  59ft. 
of  the    saphenous    opening 

623.  625. 
of    the    semihmar   ganglia, 

532. 
of  the  shoulder,  366. 
of  the  soft  palate,  233. 
of  the  solar  plexus,  532. 
of  the  spermatic  cord,  468. 
of  the  spina]  cord,  148. 

veawls,  157. 
of  the   submaxillary  region, 

197. 
of  the     superior    maxillary 

nerve,  204. 
of  the  testis,  501  • 
of  the  thigh,  back,  659.  669. 

front,  622. 
of  the  third  ventrfele,  44. 
*  of  the  thorax,  324. 
of  the  thoracic  aorta,  330. 

354. 
of  the  tongue,  255. 
of  the  triangidar  space  of  the 

thigh.  636. 
of  the  tympanum,  279. 
of  the  tympanum,  arteries  o^ 

289. 
of  the  tympanum,  nerves  o^ 

287. 
of  the  upper  extremity,  303. 
of  the    vena    cava    inftrior, 

523. 
of  the  vidian  nerve,  248. 
Divisions  of  the  cord,  155. 

of  the  cord,  antero-kteral, 

156. 
posterior   divi- 
sion, 156. 
posterior  median 
cord,  156. 
Dorsal  artery  of  the  penis,  463.  (d)  472. 
of  the  tongue,  201. 
of  the  scapula  (o)  316. 
(d)  374- 
Dorsal  nerm,  tfatinior  branches,  359. 

•569. 
posteri6r  brsfidies,  140. 

360. 
oftlMf  petfii  (6)  464.  (d) 

•  ■  •^"   •  '     472;^     "•'^  • 
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Doni-lumbdr  nerve,  506. 
Doni-ipinal  Teins,  144. 
Duotus  ad  nasum,  101. 
arteriosiUy  340. 
oommimis  eholedoehiM,  531. 
cysticus,  551. 
bepaticui,  531.  546. 
lymphadeuB,.  310. 
pancresticua,  542. 
Stenonis,  73. 
Ductus  ejaculatoriif  601.  604. 

tbcmcicus,  (d)  9S6.  (o)  5SS,  (e) 
562. 
dexter,  310. 
WhartanU  196.  204. 
Duodenum,  peritonaBUin  of,  514. 
relationi,  526« 
structure,  536. 
Dura  mater,  9. 

ofthe  oord,  149. 
nerves  of,  59. 
processes  of,  54. 
vessels  ol,  SB* 

£ar,  external,  .78. 
interna],  279. 
Eighth  nerve,  (o)  24.  (d)  21S. 
Elastic  oomea,  104. 
Elbow-joint,  431. 
Eminentia  collateralis,  41. 
Endolymph»  894. 
Epididymis,  503. 
Epigastric  artery,  490. 
Epigastric  artery,  supcrfie]al,4  7(\(d  )  624. 
region  of  the  abdomen,  505. 
veins,  490. 
Epiglottidean  gland,  268. 
Epiglottis,  239,  267. 
Epiploon,  515. 
Erector  clitoridis,  466. 
penis,  457. 
spinae,  135,  136. 
Ethmoidal  aiteriesy  96. 
Eustiushian  tube,  cartilaginous  part,  2S7. 

osseous  part,  284. 
valve,  337. 
Expansion  from  the  vasti,  645. 
.Extensor  carpi  radialis  brevia,  423. 

longus,  422. 
,  carpi  ulna>]%  425. 
digiti  minimi,  424. 
digitorum  brevis,  712. 

communis  424. 
longus  pedis,  709. 
...  indicts,  427«  ,  ^ 

ossis  metacarpif  ^^S* 
,  .  prop^  P9(Um  708. 

prinu  utwnpdu  poUicis,  426. 


Extensor  secundi  internodii  poIlieis,427. 
External  cutaneous  nerve  of  the  amiy 
(o)318.  (o)885.  (d)393. 
cutaneous  nervo  of  the  thigh, 
(o)  568.  (d)  633.  660. 
Eye,  102. 

bffows,  74. 
globe,  102. 
lashes,  75. 
lids,  75. 

nerves  of,  76. 
vessels  of|  76.    ■ 

Facial  artery,  (d)  70.  (o)  182. 

nerve,  40. 

vein,  71.  183. 
Falciform  ligament  of  the  Kvier,  543. 
process  of  fiacii  hta,  626. 
Fallopian  tube,  608. 
Falx  cerebeUi,  54. 

cerebri,  11. 
Fascia  axillary,  805.  > 

brachial,  379. 

cervical,  deep,  116.  160. 
sup«^cia],  115. 

costo-coracoid,  313. 

cremasteric,  481. 

cribriform,  62S» 

dentate,  42. 

dorsal  of  the  foot,  707. 

of  the  forearm,  394. 

iliac,  499.  563.  572. 

interoolomnar,'  476. 

intermuscular  of  the   humerus, 

387 

ofthe'thigb,646. 
lata,  635.  669. 

of  the  leg,  684.  686.  706. 

lumborum,  125. 

obturator,  573. 

palmar,  407. 

pelvic,  572. 

perinaeal,  deep,  459. 

•     superfidal,  451. 

plantar,  deep,  692. 

propria«499.  631. 

of  the  quadratus,  892. 

spermatic,  476. 

temporal,  7. 

transversalis,  486.  499. 

vesical,  576. 

Femoral  arch,  628. 

artery,  687.  641. 

canal,  630» 

hernia,  500^  631. 

ring,  500.  630. 

sheaUv  50a  629.    ;• 
-'  ioteiior  d^  629. 
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Femoral  ▼ciiit  ^S7.  641. 
Femoro-tibud  aitiettUtion,  716* 
Feuestn  oralis,  282. 
Fibrous  cone  of  Reil*  4a 
Fifth  nerve,  (o)  22,  (c)  60. 
Fillet  of  Rol,  27.  29.  48. 

of  the  eorpus  callosum,  SSL 
Fimbric  of  the  Fallopian  tube,  608. 
First  nerre,  (o)  20.  (d)  246. 
Fissure  of  Biehat,  42. 

of  Glasserius,  282. 

longitudinal,  545. 

of  Sylvius,  31. 

transverse,  545. 

for  vena  cava,  545. 
Fissures  of  Santorini,  80. 
Flexor  acoessorius  muscle,  699« 

brevis  minimi  digiti,  416. 

pedis,  701. 

earpi  radialis,  395,  490. 

ulnaris,  396. 
diintorum  brevis  pedis,  694. 

longuspe^687.  699. 
profundus,  404.  412. 
sublimis,'S99.  411. 
polUe'is  longus,  40.5,  413. 

pedis,  688.  698. 
pollicis  brevis,  414. 

pedis,  700. 

Flocculus  cerebellif  49. 
Follicles  Meibomian,  77. 
ceruminous,  281. 
of  Leiberkuehn,  537,  538. 
solitary,  540. 
tubular,  540. 
Foramen  centrale  of  the  eye.  111. 
coecum,  25,  256. 
commune  anterius,  38. 
of  Monro,  38. 
ovale,  337. 
rotundum,  283. 
of  Winslow,  516. 
Foramina  Thebesii,  337. 
Forearm,  dissection  of,  391. 
Fornix,  38. 

Fossa  hemi-elliptica,  291. 
hemispherica,  291. 
isebio-recUl,  450. 
navicular  of  the  ear,  78. 

of  the  urethra,  604. 
of  the  pudendum,  607. 
ovalis,  337. 
suleiformis,  291. 
Fourth  nerve  (o)  22.  (c)  6a  (d)  89. 
Fourth  ventricle,  52. 
Fovea  hcmi-elliptica,  291. 
hemispherica,  291. 
"mum  epiglottidis,  239. 


Framum  labii  inforioria,  241. 
supcffioris,  24L 
linguse,  240. 
prseputii,  585. 
Frontal  artery,  2.  97. 
nerve,  89. 
vein,  3. 
Fungiform  papills,  256. 

Galea  capitis,  7. 
Galen,  veins  o^  43. 
GangUa,  cervical,  inferior,  223.  229. 

middle,  223.  229. 
superior,  221. 
lumbar,  570. 
sacral,  60a 
semilunar,  532. 
thoracic,  360. 
Ganglion,  asyg^  2a  60a^ 

cardiac,  superficial,  332; 
Gasserian,  60. 
impar,  600. 
lenticular,  94. 
Meckers,247. 
ophthalmic,  94. 
c  'c,  252. 
of  Ribes,2a 
spheno-palatine,  247. 
submaxillary,  202. 
Gall  bladder,  relations,  550. 
structure,  55a 
Gastric  artery,  529. 
plexus,  533. 
vein,  529. 
Gastro-colic  omentum,  515. 
duodenal  artery,  530. 
epiploic  artery,  left,  529. 
ri^t,  531. 
veins,  531. 
hepatic  omentum,  515. 
Gastrocnemius  muscle,  684. 
Gemellus  inferior  muscle,  668, 
superior  muscle,  668, 
General  commissure  of  the  cerdbdlonit 

53. 
Genio-fayo-glossus,  199. 

hy<ad  muscle,  199. 
Genito>crural  nerve,  (o)  567.  (d)  488  < 

634 
Gimbemat*s  ligament,  478.  628. 
Gland,  epiglottidean,  268. 
lachrymal,  89. 
parotid,  72.  86. 
pineal,  45. 
pituitary,  32. 
prostate^  58.  601. 
sublingual,  203* 
•ubmioillary,  196, 


Ml* 


Glands,  agminatflw  ^d8y 

arytaenoid,  263. 

axillary,  31  a 

bronchiaU  35 1« 

Brunner's,  537. 

buccal,  241. 

cervical,  121. 

ceruminous,  281, 

eoneatenate,  121. 

Cowper*s»  461. 

ingumal,  624. 

labial,  241. 

laryngeal,  263. 

lingual,  256. 

lumbar,  570. 

inammary,  310. 

mediastinal,  356. 

Meibomian,  77. 

meflenteric,  520L 

molar,  73. 

odoriferous,  585. 

of  Paochionus,  10. 

pelvic,  597. 

Peyer's,  53& 

popliteal,  675. 

aolitary,  538. 

of  Tyaop,  585. 
Glana  of  the  clitoris,  607. 
of  the  penis,  58^. 
Glasserian  fissure,  28Z  $ 

Olenoid  ligament,  391. 
GUsson's  capsule,  547. 
Globus  major  epididymis,  504. 

minor  epididymis,  504* 
Glosao-pharyni^Ml  nerve,  (o)  24.   (d) 

SIS. 
Glottis,  262. 
Gluteal  artery,  663.  (o)  593. 

serve,  superior,  664. 

nerves,  inferior,  666. 
Glvtens  maximus  muscle*  661. 

medius  muscle,  668. 

minimus  muscle,  664. 
Gracilis  muscle^  650. 
Graafian  Tcadcfl^  609. 
Great  omentum,  515. 
Grey  subataooe  of  the  cord,  156. 

of  the  eotpus  striatum, 

S3, 
of  the  third  ventricle, 
45. 
tubercle  of  Rolando,  53. 
Gustatory  nerve,  195.  (d)  202. 


Half  arch  of  the  palat^  2S5L      [ '' 
Hamulus  laminae  spirdSs,  iS9^' ' ' '  >    ■ 
Hand,  406,  •''^    "      '^'^'^i 

dissection  o<'4iM',V;>"''"^ 


H«monrb«4al  •ximy^  iafenart.(d>  454^ 

middle^  695. 
superior,  <o)  521,^ 
^  (4)595. 
nerve,  In&rior,  (o)  464% 

(d)  452. 
plexus,  597. 
Hea^  disseotlon  o(  L 
Heart,  333. 

dissection  oE,  333. 
Helicia  maior  muscle,  79. 
minor  muscle^  79. 
Helicotrema,  293. 
HeUx,  78. 

Hepatic  aitery,  530.  546.  (d)  547. 
ducta,  53  L  546.  <o)  548. 
plexus,  533.  (d)  548. 
Teins,  548. 
Hesnia,  crural  or  femoral,  500. 
inguinal,  external,  495. 
interna],  496. 
Hippocampui^  major,  41. 
minor,  41. 
Humero-cubital  articulaiion,  4Sf . 
Hyaloid  membrane,  111. 
Hymen,  588.  €07. 
Hyo-glofisus  muscle,  198. 
Hyoia  bone,  265. 
HypoehondriaB  n^osi  df  the  aiidomen, 

505. 
Hypogastric  plexus  of  nerves,.  522.  597 
region  of  the  abdomen,  505. 
Hypoglossal  nerve,  (o)  24.  (c)  1 79.  22«. 
(d)203. 

Inao  aaitary,  ^onmoii,  554. 
external,  555, 
internal,  591. 
(Bucia,  499.  563. 
region  of  the  abdomen,  505. 
vein,  common,  S5S, 
external,  555, 
internal,  596. 
Iliac  portion  of  the  fascia  lata,  626. 
Iliaoua  musde,  564.  657. 
Hio-ciBcal  valve,  541. 
lUo-ooUc  artery,  518. 
valve,  541, 
femoral  articulation,  680. 
inspiinal  nerve,  (d)  471.  485.  (o) 

lumbal'  Artery,  5921 .  . 
Ilium  intestine^  rda^ons  d^  50.7. 

^  stmetur^  b£  ^8. '         ., 
Incisdr  bniiic6  of  ienre.  m.""     ;'""". 
teetb,  242.     •    :  •'''''"'  ''  :<'i"«'J 
Incus.  287  "  »*•*•**""*'•'"*'<*•*  jsa/tii 

Indicator  muscle!  IjKrJr''^*'*!'^' "''*'*         „ 
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Inferior  comu  of  thebteral  Yentriele,  41. 
Inferiorm*xillarynenre,  (o)60.  (d)192. 
Infra-orlnul  artery,  191.  206. 
nerve,  85.  206 
▼ein,  206. 
scapular  artery,  367. 
spinal  artery,  874. 
trochlear  ncrre,  93. 
Infra-spinatus  muscle,  370. 
Infundibulum  of  the  brain,  31. 

of  the  cochlea,  892. 
Inguinal  canal,  493. 
glands,  624. 
hernia,  external,  495. 
internal,  496. 
region  of  the  abdomen,  505. 
Interarticular  cartilage  of  the  jaw,  1 89. 
cartilage  stemo-clavicular, 

278. 
cartilage  of  the  wrist,  436. 
cartilages  of  the  knee,  720. 
Interclavicular  ligament,  278. 
Intercolumnar  fascia,  476. 
fibres,  476. 
Intercostal  aponeurosis,  321. 

arteries,   anterior    branches, 
322.  357. 
posterior  branches, 
142.  357. 
artery,    superior,   (o)    172. 

(d)  358. 
muscle,  external,  147.  821. 
internal,  321.  359. 
nerVes,    (o)  148.    (d)  322. 

859.  384. 
nerves,  cutaneous  anterior, 

306.  469. 
nerves,    cutaneous   middle, 

306.  309,  468. 
veins,  superior,  355. 
Intercosto-humeral  nerves,  (o)  309b  (d) 

378. 
Intestine,  large,  508.  539. 
small,  507.  537. 
Intermuscular  septa  of  the  arm,  387. 

of  the  thigh,  646. 
Internal   cutaneous   nerve  of  the  arm, 

(o)  318.  (c)  378.  383.  (d)  892. 
Internal  cutaneous  nerve  of  the  thigh, 

(d)  634.  (o)  647. 
Interosseous  arteries  of  the  foot,  712. 
artery,  anterior,  405. 
posterior,  428. 
ligament  of  the  arm,  433.  . 

oftheleg,  721. 
muscles  of  the  foot^  703. 
muscles  of  the  hand,  419. 
430. 


InterosBeoua  nenrei  anterior,  406. 

posterior,  489. 
Interspinal  muscles,  146. 
Intertransverse  muscles,  147.  871. 
Intestinal  arteries,  518. 
canal,  505. 

form,  505. 
diviuons,  505. 
structure,  534. 
vUli,  537. 
Intestinum  crassum,  505. 

tenue,  505. 
Intra-spinal  arteries,  157. 

veins,  158. 
Iris,  106. 

Iscbio-rectal  fossa,  450. 
Island  of  Reil,  31. 
Isthmus  &ucium,  238. 

of  the  thyroid  body,  297. 
Iter  a  tertio  ad  quartum  ventriculum, 

44. 
Iter  ad  infundibulum,  44. 

Jacob's  membrane,  109. 
Jacobson's  nerve,  (o)  214.  (d)  288. 
Jejunum,  relations  of,  507. 

structure,  538. 
Joint,  ankle,.  722. 
elbow,  431. 
hip,  680. 
knee,  716. 
lower  jaw,  188. 
shoulder,  390. 
wrist,  434. 
Jugular  vein,  anterior,  160. 
external,  115. 
internal,  210. 

Kidney,  form,  SS6. 

relations  of,  511. 

structure,  557. 

vessels  o^  556* 
Knee  of  the  corpus  callosum,  SS. 
Knee 'joint,  716. 

Labia,  241. 

pudendi  externa,  607. 
interna,  607. 
Labial  glands,  241. 

artery*  inferior,  70. 
labyrinth,  membranous,  894. 

osseous,  290. 
Lachrymal  artery,  95. 
canals,  100. 
duct,  101. 
gland,  89. 
nerve,  90. 
sac,  101. 
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Lacteal  ▼eaaela,  5S0. 
Lacunas  of  the  urethra,  604. 
Lamina  cinerea,  SS. 

cornea  cerebri,  41* 
spiralis  cochleae,  S9S. 
Large  intestine  or  colon,  506.  5S9. 
Laiyngeal  arteries^  S65. 

nenre,  external,  SI  6. 

inferior,  (o)  S16.   (d) 

S64. 
superior.  (o)217.  (d) 
264. 
pouch,  262, 
▼etna,  265. 
Larynx,  258. 

aperture  of,  261. 
eartila^  of,  266. 
disMCtion  of,  258. 
interior  of,  261. 
muscles,  259. 
nerves,  263. 
Tentriele^  261. 
▼esMls,  265. 
Lateral  fibres  of  the  cord,  27. 
sinus,  56. 
ventricles,  S6. 
Latisstmus  dorsi,  124.  128.  319. 
Laxator  tympani,  286. 
Leg,  dinection  of  the  back,  682. 

front,  705. 
Lenticular  ganglion,  94. 
Levator  anguli  oris,  67. 

scapulas,  128. 
ani,  456.  575. 
glandulsB  thyreoideae,  227. 
labii  inierioris,  69. 
superioris,  67. 

alsque  nasi,  67. 
palati,  236. 

palpebrae  superioris,  91. 
prostate,  577. 
Levatores  costarum,  147. 
Lieberkuehn*s  folUdes,  537,  538. 
Ligament  of  the  lung,  326. 
Ligaments  of  the  bladder,  579. 582.  587. 
of  the  larynx,  268. 
of  the  ovary,  609. 
of  the  uterus,  587. 
Ligament,  alar  of  the  axis,  277. 
of  tbektte^719. 
annular,  anterior  of  the  an* 
kle,  707. 
external  of  the  an- 
kle, 707. 
internal  of  the  an* 
kle,  691. 
annular,  ant^iorof  the  wrist, 
420. 

3c 


Ligament,    annular,   posterior    of  the 
wrist,  421.  431. 
astragalo-scapboid,  725. 
Mlo-axoid,  anterior,  275. 
posterior,  275. 
transverse,  277. 
calcaneo-astragaloid  external, 

725. 
calcaneo-astragaloid,    poste- 
rior, 725. 
^caneo-cuboid,  in£erior,  727. 
superior,  727. 
calcaneo^scaphotd,    external, 

726. 
calcaneo-scaphoid,    inferior 

726. 
capsular  of  the  hip,  680. 
of  the  knee,  716. 
of  the  shoulder,  390. 
of  the  thumb,  438. 
carpal,  dorsal,  436. 
palmar,  436. 
common,  anterior,  274.  365. 

615. 
commoi^  posterior,  274.  364. 

615. 
conoid,  372. 
coraco-acromial,  373. 
clavicular,  372. 
humeral,  390. 
oosto-claricular,  278. 
coracoid,  313. 
transverse,  anterior,  362. 
middle,  363. 
posterior,  362. 
costo-vertebral,  362. 
cotyloid,  681. 
crico-thyroid,  268. 
crucial,  719. 
deltoid,  723. 
dentate,  152. 

dorsal  of  the  carpus,  437. 
of  Girabemat,  478,  628. 
s)enoid,391. 
Uio-femoral,  681. 
lumbar,  612. 

interarticular  of  the  clavicle, 

278. 
of  the  hip,  681. 
of  the  jaw,  189. 
ofthe  knee,  720. 
ofthepubes,590. 
of  the  ribs,  362, 
of     the    wrist, 
436. 
interclavicular,  278. 
interosseous  of  astragalus  and 
OS  calcis,  725. 
2 
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Ligaflitiit,  lUteroiMOUi  of  ctrput^  439. 
intaioHMUf     of    euneifomi 

bono,  ISO. 
interotseotts    of  mctocarpal 

bones,  437. 
infterooaeous    of     meUUnal 

bones*  730. 
interosseous  of  ndius  and  vi- 
ne, 433. 
interosseous  of  the  scaphoid 

and  cuboid,  7S7. 
interosseous  of  the  tibia  and 

fibula,  7S1. 
interosseous,  inferior,  of  the 

tibia  and  fibula,  729. 
interspinal,  S73.  364.614. 
intervertebral,  S75.  365.  61 5. 
lateral,  external  of  the  ankle» 

723. 
lateral,  internal,  723. 
lateral,  external  of  the  carpus, 

437. 
lateral,  internal,  437. 
lateral,  external  of  the  elbow, 

431. 
lateral,  internal,  431. 
lateral,  phalangeal  of  the  foot, 

731. 
lateral,   phalangeal    of    the 

hand,  439. 
lateral,  external  of  the  jaw, 

188. 
lateral,  internal,  188. 
lateral,  external  of  the  knee^ 

716. 
lateral,  internal,  717. 
lateral,  external  of  the  wrist, 

434. 
lateral,  internal,  434. 
long  plantar,  727. 
metaeaipal,  dorsal»  437. 

palmar,  437. 
metatarsal*  dorsal,  730. 
palmar^  73a 
mucous,  719. 
obturator,  611. 
oeeipito-atloid»  anterior,  276. 
posterior,  276. 
oodpito-axoid,  276. 
odontoid,  277. 
orbicular  of  the  radius,  432. 
of  thepatelk^  718. 
peroneo-tibidl,  upper  anterior, 

721. 
peroneo-tibial,  upper   poste- 
rior, 721, 
peroneo-tibial,  lower  anterior, 

722. 


ligament,  peroneo-tibial,  k»«cr  poale* 
rior,  722, 
of  Foupart,  477.  628. 
proper  of  tiie  seapola,  373. 
pubie  anterior,  590. 

posterior,  590. 
round  of  the  hip^  681. 
roiind  of  the  radius  and  ulns, 

434. 
saero-eooeygeal,  anterior,  613. 
posterior,  61 4. 
saero-Uiae,  anterior,  612. 
oblique^  612. 
posterior,  612. 
sacro-sdatie,  anterior  or  larger 

669. 
sacro-seia^      posterior     or 

small,  613.  67a 
sacffo-Tertebral,  613. 
of  the  scapula,  anterior,  373. 
posterior,  373. 
stdlate,  362. 
stemo-clarieular,       anterior, 

278. 
stemo-elarieular,      posterior, 

278. 
stylo-hyoid,  207. 

maxillary,  189. 
sub-pubic,  59a 
supra-spinous,  273.  364.  614. 
su^ensory  of  penis,  472. 
tarso-metatarsal,  dorsal,  728. 

plantar,  729. 
thyr«K>hyoid,  268. 

arytSBnoid,  969. 
tibio-tarsal,  722. 
transverse  of  the  atlas,  277. 

of  the  fingers,  407. 
of  the  hip,  681. 
of  the  kaee^  721. 
of  the  metacarpus, 

418. 
of  tfie  metataims, 

702. 
of  the  toes,  69S. 
tnpeMld,  373. 
triangular  of  the  abdomen, 
478. 
of  the  ursthra,  459. 
of  Window,  or  posterior,  7 1 7. 
ligameBtvm  areuatum  externum,  560. 

internum,  56a 
dcntatun,  152. 
latum  puhnonis,  326. 
mueosum,  719. 
nuehv,  128. 

Bubflavum,  274w  363.  614. 
teres,  681. 
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Limbua  luteiu.  111. 
Lines  olbo,  476. 

wmilunariB,  477. 
lines  transyeraae,  477. 
Lingual  artery,  200. 
glands,  256. 
nenre,  195.  (d)202. 
yeina,  202. 
Lingualis  muaole,  200. 
Lipe,  241. 
Liquor  Cotunni,  293. 

Morgagni,  114. 
Lithotomy,  465. 
Liver,  ibrm  and  divisiou^  544. 
ligaments,  543. 
relations  of,  509. 
structure,  547. 
vessels,  546. 
Lobes  of  the  cerebellum,  49. 

of  the  cerebrum,  15. 
Ix>bular  biliary  plexus,  549* 
Lobular  venous  plexus,  549* 
Lobules  of  the  testis,  503. 
Lobulus  auris,  78. 

eaudatus,  545. 
quadratus,  5i5, 
Spigelii,  545. 
Locus  niger,  30. 

perforatus,  31. 
Longissimus  dorsi,  136. 
Longitudinal  fissure  of  the  liver,  545. 
sinus»  inferior,  56. 
superior,  9. 
Longtts  ooUi  musde,  270. 
Lumbar  aponeurosis,  125. 
arteries,  570. 

anterior  branches,  571 . 
posterior  branches,  142. 
(0)571. 
gangUs,  570. 
glands,  570. 

nerves,  anterior  branches,  566. 
posterior  branches,  141 . 
plexus,  566. 

region  of  the  abdomen^  505. 
vems,  571. 
Lumbo-aortic  plexus,  522. 

sacral  nerve,  569. 
Lumbricales  of  the  foot,  699. 
of  the  handt413. 
Lungs,  328. 

form,  328. 
relations,  828. 
structure,  352. 
Lymphatic  duet,  355. 
Lymphatics  of  the  arm,  377. 
of  the  axilla,  3IO. 
of  the  groin,  470. 

30 


Lymphatics  of  the  UAtm^  570l 

of  the  limgSy  351. 

of  the  mesentery,  520. 

of  the  neck,  121. 

of  the  pdvis,  597. 

of  the  penis,  470. 

of  the  popliteal  space,  675. 

of  the  thorax,  323.  356. 
Lyra,  39. 

Macula  eribrosa,  291. 
Malleus,  286. 

Malleolar  artery,  external,  711. 

internal,  711. 
Mammary  artery.  Internal,  (o)  170.  (d) 
323.  490.  (c)  846. 
gland,  310. 
MamillsB  of  the  kidney,  557. 
Masseter  muscle,  184. 
Masseteric  artery,  190. 
nerve,  193. 
Mastoid  cells,  283. 
Maxillary  artery,  internal,  189. 

nerv%  inlerior,  (o)  60.  (d)  1 92. 

superior,  205. 
vein,  internal,  191. 
Meatus,  artery  ot,  295. 
Meatus  auditorius  extemus,  280. 

nerves  o^  281. 
vessels  of,  281. 
Meatuses  of  the  noee^  244. 
Meckel*8  ganglion,  247. 
Median  iMsilic  vein,  376. 
cephalic  vein,  377. 
nerve^  (o)  318.  (c)  382.   402. 

(d)  410. 
vein,  392. 
Mediastinum,  anterior,  327. 
posteiior,  327. 
testis,  502. 
Mediastinal  arteries,  323. 
Mfdulla  innominate,  80. 
oblon^ta,  25. 
spinalis,  152. 
Medullary  capsule  of  Rail,  33. 

layer  of  the  retina,  110. 
substance  of  the  kidney,  557. 
velum,  anterior,  51. 
posterior,  50, 
Meibomian  follicles,  77. 
Membrane  dentata,  152.  ^ 

pigment!,  105. 
pupillaria,  107. 
sacciformis,  436. 
tympeni,  281. 
Membrane  hyaloid.  111. 
Jacobs,  109. 
of  the  kbyrinth,  293. 
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Membranous  labynnth,  S94. 

part  of  the  urethra.  584. 
G04. 
Merobranula  of  Zmn,  113. 
Meningeal  artery,  anterior,  58. 

middle^  58.  190. 
posterior,  58. 
small,  58.  190. 
Mental  artery,  190t 

nerve,  (o)  195.  (d)  85. 
Mesenteric  artery,  inferior,  521. 

superior,  517. 
glands,  520.  522. 
plexus,  inferior,  522. 
superior,  51 9. 
vein,  inferior,  521. 
superior,  519. 
Mesentery,  516; 
Meso-ciecum,  516. 
colon,  left,  516. 
right,  516. 
transverse,  515. 
rectum,  516. 
Metacarpal  artery,  401.  490. 
Metatarsal  artery,  7 19, 
Mitral  valve,  341. 
Modiolus,  292. 
Molar  teeth,  242. 
glands,  73. 
Mons  veneris,  607. 
Morsus  diaholi,  608. 
Motor  oculi  nerve^  (o)  22.   (c)  60.  (d) 

92.  97. 
Mouth,  cavity  o^  240. 
Multifidus  Bjpinm  muscle,  146. 
Muscles  of  tiie  ureters,  603. 
Muscular  artery,  183. 
Musculi  pectinati,  337.  341. 
Musculo-phrenic  artery,  323. 
Musculo-cutaneous  nerve,  (o)  318.  (d) 

705. 
of  the  lumbar  plexus, 
567. 
Musculo-spiral  nerve,  (o^  319.  (d)  388. 
Muse  abductor  digiti  mmimi,  415. 

digiti  minimi  pedis,  695. 
indicts,  419. 
oculi,  98. 
poUicii^  414. 
pollicis  pedis,  694. 
accelerator  urinae,  457. 
aoeessorius  pedis,  699. 
accessorius   ad  saoro  lumbalem, 

135. 
adductor  brevisb  652. 

digiti  minimi,  416. 
longus,  651. 
magnus,  656*  680. 


Muse,  adductor  oeuli,  98. 

pollicis  maniks,  415L 
pedis,  TOOL 
anconeus,  425. 
anterior  Auris,  6. 
anti-tragus^  79. 
arytasnoideua,  2^. 
arytKoo-epiglottideus,  260. 
arytsno-epiglottideaa,   inferior, 

262. 
attolens  aurem,  6. 

oeulum,  91. 
attrahens  aurem,  6. 
azygOs  uvuUe,  237. 
biceps  femoris^  677.  7161. 

fiexor  cttbiti,   379.   390. 
421. 
biventer  oervicis,  137. 
brachialii  antieu%  384.  420; 
buccinator,  68. 
eerricalis  ascendens,  135. 
eireumflexus  palati,  236. 
coocygens,  575. 
complexus,  137. 
compressor  naris^  69. 

urethrK^  460l 
ven»  dorsalis  penis, 
473. 
eonstrictor  inferior,  232. 

istfami  &uciumt  ^38. 
constrictor  medius,  233. 
superior,  233. 
coraoo-brachialis,  380. 
corrugator  supereilii,  66. 
eremaster,  481. 

crico-arytaencndeos  lateralis  260. 

poaticus,  260. 
thyroideus,  259. 
crureus,  645. 
deltoides,  368. 
depressor  anguli  oris,  69. 

labii  inferioris,  69. 
superioris  alieqoe 
naai,  69. 
oeuli,  98. 
diaphragma,  36 1 ,  559. 
digastricus,  178. 
erector  cUtoridis,  466. 
penis,  457. 
spin»,  13^  136. 
extensor  carpi  radialis  brevisy  423. 

longoa,422. 
ulnaris,  425* 
digiti  minimi,  424. 
digitorum  brevia 

712. 
digitorum   communis, 
424. 
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Muse,  extensor  digitorum  longus  pedis, 

709. 
indicis,  4S7. 
osBis  metacupi  pollicis, 

485. 
primi  intemodii  pollicis, 

426. 
pollicis  proprius,  708. 
seeundi  lotemodii   pol- 
licis, 427. 
flexor  aocessorius,  699. 

breris  digiti  minimi,  416. 
brevis  digiti  minimi  pedis, 

701. 
carpi  radislis^  396.  420. 

ulnaris,  S96. 
digitorum    breris     pedis^ 
694. 
profundus,  404* 

412 
tublimis,    399. 

411. 
longus     pedis, 
687.  699. 
pollicis  longus,  406.  413. 

pedUs,  688,  696. 
pollicis  brevis,  414. 
pedis,  700. 
gastrocnemius,  684. 
gemellus  inferior,  668. 
superior,  668. 
genio-byo-glossus,  199. 

byoideus,  199. 
gluteus  maximus,  661. 
medius,  662. 
minimus,  664. 
gracilis,  650. 
fielicis  mi^or,  79. 
helicis  minor,  79. 
hyo-glossus  198. 
iliacus,  564,  657. 
indicator,  427. 
infra^spinatus,  370. 
intereostales  extemi,  147,  321. 

intemi,  321,  359. 
interossei  maniis   dorsales,  419. 

430. 
palmares,  419. 
430. 
pedis  dorsales,  703. 
plantares,  703. 
interspinalea,  146. 
inter-transversales,  147.  271. 
Utisnmus  dorsi,  124.  128.  319. 
laxator  tympani  migor,  286. 
levator  anguli  oris,  67. 

seapuUe,  1 28. 
ani,  456,  575. 
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Muse,  levator  glanduls  tbyreoldeas,  227. 
labii  inferioris,  69. 
superioris,  67. 
superioris  alcque 
nasi,  67. 
palati,  236. 
palpebr»,  91. 
prostatas,  577. 
uvuUe^  237. 
levatores  costarum,  147. 
lingualis,  200. 
longissimus  dorsi,  136. 
longus  colli,  270. 
lumbricales  manils,  413. 

pedis,  699. 
mallei  externus,  286. 

parvus,  286. 
intemus,  285. 
massetericus,  184. 
multifidus  spin«,  146. 
mjlo-hyoideus,  196.  198. 
obliquus     abdominis     externus, 

474.  479. 
obliquus      abdominis     intemus, 

479.  482. 
obliquus  capitis  inferior,  144. 

superior,  145. 
obliquus  ocnli  inferior,  98. 
superior,  91. 
obturator  externus,  658.  669. 
intemus,  611.  668. 
oocipito-frontalis,  6. 
omo-hyoideus,  129.  165. 
opponens  digiti  minimi,  416. 

pCMlids,  414* 
orbicularis  oris,  66. 

palpebrarum,  65. 
palato-glossus,  238. 

pbaryngeus,  238. 
palmaris  brevis,  407. 
longus,  396. 
pectineus,  650. 
pectoralis  m^jor,  311. 
minor,  313. 
peroneus  brevis,  715. 
longus,  714. 
tertius,  709. 
plantaris,  685. 

platysma  myoides,  115.  159. 
popliteus,  686.  716. 
pronator  quadratus,  405. 
radii  teres,  395. 
psoas  magnus,  563.  657. 

parvus,  56$, 
pterygoideus  externus,  187. 
intemus,  187. 
pyramidalis  abdominis,  484. 
nasi,  66, 
4 
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qamdntoM-fuaarUf  669. 

Imnboruin,  S6S, 
quBdrioepi  ezteiuor  eruria,  649* 
Mottifl  abdomims,  489. 

cap&tu  antiieiiv  nu^,  S70. 
aiiticii»  minor,  271 . 
latenOuifilS. 
capitis  poBtieiis  mi^,  1 45r 
minor,  145* 
femoiiir  64S»  664* 
oeuli  •zeemii%  98. 
iafaior,  98. 
intemusy  98. 
raperior,  9K 
fetrahcBS'  aarsm,  6» 
rhomboideua  major,  129i 
minor,  ISR. 
ffiaoriua  Saatoriniy  6ib 
Mcro-lumbali%  185* 
aartoriua^  689* 
■aalenus  antievs,  166^ 
mkumufl,  168. 
poilieus,  167. 
wmi-spiaalis  oolfi,  146. 
dorn,  146. 
acmi-mcmbranoaiu,  679.  717* 
lemi-tendinoaua^  678* 
•enatua  magniu,  133.  S9(X 

poatiotH  inferior^  132. 
n^erior,  132. 
floleus,  685. 

spbanetev  aai  estanmar  45$. 
iDtemna,  456* 
▼aginae,  466. 
spinalis  dorn,  134. 
splaniw  capitis,  133. 

C8lli«ld9* 
atapaAiB,  286* 

sCierao-olaido^maaioideiB,  1631 
hjoideua,  165. 
thyroidans,  165* 
atylo-glossus,  199. 
hyoideiis»  179. 
pbaryngeos,  907* 
subdavius,  919: 
Bubsaapularis,  867. 
supinator  radii  breria,  427. 
longnsy  422. 
supfa*spinatii%  374. 
temporalia,  8*  185. 
tensor  palati,  236. 
tarsi,  loa 
tympani,  985. 
▼aginaa  ftmorisy  643* 
teres  nuyor,  271. 
minor,  271. 
tfayro-arytaanoideus,  260* 


Huao*  tbyiD^^pig^ottideiii,  961* 
byoidena^  166. 

fihi«lis«ntiMia.  1t» 

poatieos,  687.  704. 
trashdo-maatokleBa,  136. 
ttagus,  79* 
tnoBVCisalis  abdominis,  482* 

odlfi,  lS6r. 
tiancrenna  aiiri%  79. 
pedis,  701. 
petinsBi,  457. 

aker,  457* 
trapesieBy  124.  127. 
trianguUuis  stemi,  394* 
triceps  emtensor  cubiti,  386. 
vastus  eztennis,  643.  645* 
intemns,  644,  645. 
sygomatictts  mi^or,  67. 
minor,  67. 
Myio-bysid  artery,  190. 

muscle,  196.  198. 
nerve,  195. 

Hares  posterior,  235. 
Nasal  artery,  97. 

lateral,  71. 
cartilages,  73. 
duct,  101. 
Ibssea,  243. 

nerve,  93.  (d)  86.  (c)  254* 
Nsso-palatine  nerve^  247. 
Nates,  47. 

Neck,  anterior  triangle  o^  161. 
posterior,  116* 
dissection  oi,  1 14*  158. 
Nerve  of  Wrisbetg,  (o)  318.  (d)  37S. 

(c)  383. 
Nerve   to    tbe   inferior  gemeUas  and 
quadrstusi  600.  667. 
erureus,  648. 

UlUlBIIIllV,  9*9* 

levator  anguli  8sap«lae^l31. 

178. 
obturator  inteniu%  599. 
peetinens,  647. 
pyriibrmis,  599.  (d)  667. 
rhomboid  muscle^  (o)  174. 

(d^  131. 
serratus  musde,  (o)  174. 

(d)  131.  319. 
Bubclavius,  174. 
superior  gemdtuar  667. 
tensor  tympani,  253. 

iraginae  fenMfis^  649. 
teres  m^jor,  S19. 
minor,  370. 
vastus  eztemu%  648. 
intcnuia,  648. 
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Ncrv.  abdneeitf,  (o)  38.   (e)  61.   (d) 

97. 
aceeaaorius  obturatorii,  (o)  569* 

(d)  651. 
aoocMoiritt*  sfunalisy  (o)  S4.  (c) 

SI7.  (d)  187. 
aenmualeB  eutand*  190. 
artienkres  poplitei  azy^o%  676. 
articttlarespopliiei  inffenorei,  675. 
artieolares   poplitei   obtoratoris, 

677. 
artieulara     poplitei    fuperiores, 

676. 
auditoriua,  (o)  S3,  (d)  995. 
aurieulares  anteriores,  190.  194. 
auricularis  magnua,  119. 
auricularis  pneumo^Mtrieiu^  (o) 

915.  (d)989. 
aurieularia  posterior,  5.  89. 
auriculo-temporalia,  194. 
buceioatoriiis,  193. 
cardiacus  inferior  (o)  994.  930. 

(d)  349. 
cardiacus  mediiis,  (o)  993.  930. 

(d)  349. 
cardiacus  pneumogastriei,  (o)  917. 

93a  (d)33a 
cardiacus  superior,  (o)  999.  930. 

(d)  331. 
oervinles  nervi  facialis,  159. 
cervicales,  rami  anteriores,   176. 

316. 
cervicales,  rami  posteriores,  133. 
cervicalis,  superficialis,  190.  159. 
oenrico-fiunaUs,  84.  157. 
chorda   tympani,  (d)   195.   (o) 

951. 
eiliares  ganglii  opbthalmici,  94. 

108. 
eiliares  naaalis,  93.  (d)  168. 
eircumflexus,  (o)  319.  (d)  370. 
elariculares  cutanei,  190  (d)305. 
oommunieans     poplitei   eztemi, 

683. 
oommunieans    poplitei     intemi, 

683. 
corporis  bulbosi,  464. 
eruralis,  (o)  568.  (d)  647. 

Taginae^  647. 
cutaneus  aocessorius  saphenus  (o) 

647.  (d)635. 
cutaneus  extemus  brachialis,  (o) 

318.  (o)385.  (d)393. 
cutaneus  extemus  lumbalis,  (o) 

568.  (d)  633.  660. 
cutaneus  extemus    musculo-spi- 

ralis,  (d)  378.  (o)  380. 


Nenr.  cutaneus  Intemus  brftbhialis,  (p) 
318.  (o)  378.  383.  (d)  399. 
cutaneus    intemus   femoris,  (d) 

634.  (o)647. 
cutaneus  intemus  isehiadicus,  (d) 

459.  (o)666. 
cutaneus    intemus  musculo-spi- 

ralis,  (o)  SSa  (d)  378. 
cutaneus  intemus  Wrisbergii,  (o) 

318.  (d)  378.  (o)  383. 
cutaneus  longus  obturatorii,  (o) 

655.  (c)  655.  (d)  635.  684. 
cutaneus  maxillaris  inferioris,  5. 

superioris,  4. 
cutaneus'medius  femoris,  (o)  647. 

(d)  634. 
cutaneus  musculo-outaneus,  993. 
palmaris,  403.  406. 
plantaris,  699. 
radialiBy  393. 
SoBmmeriogii,  666. 
ulnarii  anterior,  409. 
posterior,  393. 
dentales  posteriores,  905. 
dentalis  anterior,  906. 
inferior,  194. 
desoendens  noni,  179. 
diaphragmaticus  (o)  177.  (c)346. 

(d)  559. 
digastricus,  89. 
digitales  mediani,  410. 

plantares,  697,  698. 

radiales,  393. 

ulnares,  410. 

dorsales,  rami  anteriores,  359.569. 

dorsales,  rami  postericnres,  140. 

36a 
dorsalis  penis,  464.  (d)  479. 
dorsi-lumbalis,  566. 
fecialis,  (o)  93.  (d)  89.  (e)  951. 
frontalis,  89. 
genito-cmralifl^  567. 
genito-cruralis,  ramus  femoraUs* 

634. 
genito-cruralii,  ramus  genitalis, 

489. 
gloaao-pfaaryngeus,  (o)  94.   (d) 

913. 
glutei  inieriores,  666. 
gluteus  superior,  664. 
gustatorius,  195.  (d)  909. 
hannorrhoidales  superioress  597. 
hsnnoTrhoidalis  inferior,  (d)  459. 

(o)  464.  599. 
hepatici,  533. 

bypoglossus,   (o)  94.    (c)    179. 
918.  (d)903. 
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Nerv.  ilio-inguinalis,  (d)  471.  485.  (o) 

567. 
incisorius,  195* 

infra^maxilUres  nenri  facialis,  84. 
orbitales  oervi  facialis,  83. 
orbitalia,  85.  206. 
trochleaiis,  93. 
iutercostales,  (o)  148.  (d)  322. 

484. 
intercoito-cutanei  anteriores,306. 

469. 
intercosto-eutanei  medii,  306. 468. 
intercosto-humeralesy    (o)    309. 

(d)  378. 
interosseus  anticas,  406. 

posticus,  429* 
ischiadieua  major,  (o)  600.  (c) 

666.  679.  (d)  679. 
iscbtadicus  minor,  (o)  600.  (c) 

665.  (d)  666.  684. 
lachrymalis,  90. 
laryngeus  eitemus,  216. 
laryngeus  inferior,  (o)  217.  229. 

347.  (d)  264. 
laryngeus  superior,  (o)  216.  (d) 

264. 
lingualis,  (o)  24.  (e)  179.  218. 

(d)  208. 
lumbales,  rami  anteriores,  666. 
rami  posteriores,  141. 
lumbo-sacralifl,  569. 
malares  nervi  fiioialis,  83. 
malaris,  99. 
massetericus,  193. 
maxillaris  inferior,   (o)  60.    (d) 

192. 
maxillaris  superior,  5205. 
medianus,  (o)  318.  (c)382.  402. 

(d)  410. 
mentalis,  85.  1 95. 
molles,  223. 
motor  occuli,  (o)  22.  (c)  60.  (d) 

92.  97. 
muscu1o>cutaneu8  bracbii,(o)  318. 

(c)  385.  (d)  393. 
musculo-cutaneus  cruris,  713.  (d) 

705. 
musculo-cutaneus  Itunbalis,    (d) 

485.  (o)567. 
musculo-spiralis,  (o)  319.  (d)  388. 
roylo-hyoideus,  195. 
nasaiis,  {d)  86.  (o)  93.  (c)  254. 

orbitalis,  93. 
naso-palatinuSj  247. 
obturatorius,  (o)  569.  (d)  655. 
obturatorius,    artioularea,    655, 

656.  677. 
occipitalis  m^jor,  (d)  5.  (o)]39. 


Kerr,  occipitalis  ndnor,  (d)  5.  (o)  12Q. 
cBSopbageales,  348. 
olfiMStorius,  (o)  20.  (d)  246. 
ophthalmicus,  (o)  61.  (d)  97. 
opticus,  (o)  21.  (c)  94.  (d)  lia 
orbitalis,  (d)  99.  (o)  205. 
palatinus  magnus,  248. 
medius,  248. 
minor,  248. 
palpebrales  inferioreg,  85. 

superiores,  90.  93. 
palmaris  eutaneus,  406. 

ulnaris  profimdns,  418. 
superficialis,  410. 
patheticus,  (o)  22.  (c)  6a  (d)  89. 
perforans  Casserii*  (o)  318.  (c) 

385.  (d)  393. 
perinaeales  superficiale^  453. 
petrosus     superficialis     magnus, 

249. 
petrosus  superficialis  parvus,  (d) 

253.  (o)  289. 
pharyngei,  222. 
pharyngeus,  216. 
phrenicus,  (o)  177.  (c)  346.  (d) 

552. 
plantarb  eztemus,  697. 
plantaris  extemus  profundus,  703. 
plantaris   extemus   superfidalis, 

696. 
plantaris  intemus,  696. 
pneumo-gastricus,    (o)  24.    (d) 

814.347.531. 
popliteus  extemus,  675. 
intemus,  676. 
portio  dura,  (o)  23.  (d)  82.  (c) 

251. 
portio  mollis,  (o)  23.  (d)  295. 
pterygoidei,  194. 
pterygoideus  intemus,  253. 
pudendus  inferior,  (o)  666*  (d) 

454. 
pudendus  intemus,  (o)  599.  (d) 

463. 
pulmonares  anteriores,  348. 
posteriores,  348. 
radialis,  (d)39S.  (c)  408. 
recurrens,  (o)  217.  (d)  264. 

artieularis,713. 
renales,  534. 
respiratorius  extemus,  (o)  174. 

(e)  131.  (d)S19. 
sacrales,  rami  anteriores,  598. 

rami  posteriores,  142. 
saphenuB  extemus,  683.  (d)  706. 
saphenus  internus,  (c)  649.  (d) 

635.  683.  706. 
spermatici,  522. 
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Ncrv.  spbeno-palatini,  347. 
spinales,  15S.  (c}27]. 

oiigo,  145.  157. 
radices,  153. 
■planch nicuB  nugor,  (o)  960.  (d) 

583. 
splanchnxcus  minora  (o)  370.  (d) 

534. 
splenid,  533. 

sternales  cutand,  120.  (d)  305. 
stylo-hyoideus,  82. 
8ul>>occipita]is,    ramus    anterior, 

219. 
8ub*oceipitali^  ramus  posterior^ 

138. 
subscapulares,  319. 
superficialis  cordis  dexter,   222. 

(d)  349. 
superficialis  cordis  sinister,  230^ 

(d)  332. 
supra-maxillares  nenri  fiicialis,  84. 
orbitalis,4.  84.  90. 
scapularis,  (o)  130.  (d)  375. 
trocblearis,  90. 
sympatheticus    abdominis,    519. 

57a 
sympatheticus  cervicis,  219. 
pelvis,  600. 
thoracis,  360. 
temporales  nervi  ftcialis,  83. 

profundi,  192. 
temporales  superficiales^  (d)  4,  5. 

(o)99.  194. 
temporo-ikcialis,  82. 
thoracici  anteriores,  317. 
thoraeious  posterior,  (c)  131.  (o) 

174.  (d)  319. 
thyro-hyoideus,  180. 
tibialis  anticus,  713.  (d)  706. 

posticus,  690. 
trigeminus  (o)  22.  (o)  60. 
trocblearis  (o)  22.  (c)  60.  (d)  89. 
tympanicus  (o)  214.  (d)  288. 
ulnaris  (o)   318.    (c)  383.  402. 

(d)410.  418. 
uterini,  597. 
vaginales,  597. 
Tidianus,  249. 
Ninth  nerve  (o)  24.  (c)  179.  218.  (d) 

203. 
Nodule,  49. 
Nose,  cavity  of,  243. 
meatus  of,  244. 
vessels  and  nerves  of,  244. 
Nutritious  artery  of  fibula,  689. 

of  humerus,  384. 
of  tibia,  690. 
N]rmph«,  607. 


Obliquus  abdominis  extemus,  474.  479. 

intemus,  479,  482. 
capitis  inferior  muscle,  144. 
superior  musde^  145. 
oculi  inferior,  98. 
superior,  91. 
Obturator  artery,  658.  (o)  593. 
fascia,  573. 
ligament,  611. 
muscle^  external,  658.  669. 
internal,  61 1,  668. 
nerv^  (o)  569.  (d)  €55, 
Occipital  artery,  (o)  183.  (c)  143.  (d)  3. 
vein,  4.  183. 
sinuses,  56. 
Occipitalis  minor  nerve,  120. 
Occipito-atloid  articulation,  275.  278. 
ligaments,  275.  278. 
axoid  ligaments,  276. 
Odontoid  ligaments,  277. 
(Esophagus,  relations  ot,  228,  356. 

structure,  356. 
(Esophageal  arteries,  357,  529. 
nerves,  348. 

opening  of  diaphragm,  56 1 . 
OlfiMstory  bulb,  21. 

nerve,  (o)  20.  (d)  246. 
Olivary  body,  26. 
Omentum,  great,  515. 
small,  515. 
splenic,  516. 
Omo-hyoid  muscle^  129.  164. 
Ophthalmic  artery,  95. 
nerve,  61. 
vein,  97. 
Opponens  pollicis  muscle,  416. 
Optic  commissure,  21. 

nerve,  (o)  21.  (e)  94. 
thalami,  45.  47. 
Orbicular  ligament  of  the  radius,  432. 
Orbicularis  oris,  66, 

palpebrarum,  65, 
Orbit,  87. 

dissection  of,  87. 
muscles  o^  91. 
nerves  of,  89. 
periosteum  ot,  88. 
vessels,  95. 
Orbital  branch  of  nerve,  (d)  99.  (o)  205. 
Orifice  of  the  urethra,  607.  * 
of  the  uterus,  608. 
of  the  vagina,  607. 
Os  hyoides,  265. 
Ossicula  auditi!^  284. 
Os  tincae,  608. 

uteri,  externum,  608. 
internum,  608. 
Otic  ganglion,  253. 
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Otoconia,  294. 

Outlet  of  the  pelvis,  574. 

OTaries,  609. 

OtuIa  Gra^fiana,  609. 

Palatine  arteries,  superior,  255. 
artery,  infiinor,  182. 
nerve%  large,  248. 
sniall,  248. 
Palato-glossus,  238. 
Palato-pharynffeus,  238. 
Palmar  arch,  deep,  41 7. 

superficial,  406. 
branch  of  the  ulnar,  deep,  418. 
branch  of  the  ulnar,  superficial, 

4ia 
cutaneous  nerre,  403.  406. 
fascia,  407. 
Palmaris  breTis  muscle,  407. 
longus  muscle,  395. 
PalpebrsBi  75. 
Palpebral  arteries,  76.  97. 
ligament,  76. 
nerves,  76. 
veins,  76. 
Pampiniform  plexus,  554. 
Pancreas,  527. 

form  and  divisions,  527. 
structure  of,  542. 
Pancreatic  arteries,  517.  529. 
duct,  542. 
veins,  530. 
Pancreatico-duodenal  artery,  530. 
PapilUe  circumvallatc,  256. 
conical,  256. 
fungiform,  256. 
Parotid  gland,  72.  86. 
arteries,  73. 
veins,  73. 
Patheticus  nerve,  (o)  22.  (c)  60.  (d)  89. 
Peeten  of  Reil,  39. 
Pectineus  muscle,  650. 
Pectoralis  mi^or  muscle,  311. 
minor  muscle,  313. 
Peduncles  of  the  cerebellum,  inferior,  27. 

middle,  51. 
superior,  51. 
of  the  pineal  body,  45. 
Pelvis,  female,  dissection  of,  586. 
male,  571. 

dissection  oQ  571. 
Pelvic  fascia,  572. 
Penis^  form  of,  584. 

structure  o^  604. 
vessels  o^  605. 
Perforating  arteries  of  the  femoral,  654:. 

of    internal    mam- 
mary, 323. 


Perforating  arteries  of  the  palm,  417. 

ofthe  sole,  701. 
Perforins  CasKrii  nerve^  (o)  318.   (c) 

385.  (d)  393. 
Pericardium,  332. 
Perilymph,  293. 
PerinAum,  female,  466. 

dissection  <£,  466. 
male,  447. 

dissection  of,  447. 
Perinssal  artery,  superficial,  454. 
&scia,  dec^  459. 

superficial,  45 1 . 
nerves,  superficial,  453. 
Periosteum  of  the  orbit,   88. 
Peritoneal  prolongation  on  the  ootd,  487. 
Peritonaeum,  511. 

of  female  pelf  i%  586. 
of  male  p^vis,  578 
Peroneal  artery,  689. 

anterior,  689. 
posterior,  690. 
Peroneus  brevis  muscle,  715. 
loncus  muscle^  714. 
tertius  muade^  709. 
Peroneo-tibial  articulations,  721,  722. 
Pes  acoeasorius,  41. 
hippocampi,  42. 
Petrosal  sinus,  inferior,  58. 
superior,  57. 
nerve,  large,  249. 
small,  253. 
Peyer*s  glands,  538. 
Pharynx,  dissection  of,  230. 
muscles  o^  232. 
nerves  of,  234. 
Pharyngeal  ascending  artery,  21 1. 

nerve,  216. 
vein,  212. 
Phrenic  artery.  346. 

nerve,  (o)  177.  (c)  346.  (d)  552. 
veins,  552. 
Pia  mater  of  the  brain,  14. 
of  the  cord,  151. 
Pigmentum  nigrum,  105. 
Pillars  of  the  abdominal  rin^  475. 
Pineal  body,  45. 
Pinna,  or  auricle  of  the  ear,  78. 
Pituitary  body,  S2L 
Plantar  aponeurosis,  692. 

arch  of  the  artery,  701. 
artery,  external,  696. 
internal,  696. 
ligament,  long,  727. 
short,  727. 
nerve,  external,  697.  703. 
internal,  696. 
Flantaris  muscle,  685. 
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PlstTsnia  royoides  inuiele,  1 15.  159. 
Pleune,  S26. 

Plexus  brachial,  173.  317. 
cardiac,  331,  349. 
carotid,  321. 
cenrical,  176. 

posterior,  140. 
choroides  cerebri,  43,  44. 

cerebelli,  53. 
cceliac,  533. 

coronary,  anterior,  336. 
posterior,  336. 
coronary  of  the  stomach,  533. 
diaphragmatic,  534. 
hepatic,  533. 
haemorrhoidal,  ^7. 
hypogastric,  5SS.  597. 
lobular  biliary,  549. 
▼enous,  549. 
lumbar,  5fi6, 
lumbo-aortic,  529. 
mesenteric,  inferior,  522. 
superior,  519. 
oesophagean,  348. 
'  pampiniform,  554. 
pharyngeal,  234. 
posterior  spinal  of  Tcins,  158. 

transverse  of  veinSf  158. 
pterygoid  of  Teins,  192. 
pulmonary,  anterior,  348. 
posterior,  348. 
renal,  534. 

supra,  534. 
sacral,  599. 
solar,  533. 
spermatic  of  nenres,   (o)  522. 

(d)  489. 
Bpermatio  of  veins,  489. 
splenic,  533. 
tympanic,  288. 
transverse  of  veins,  158. 
uterine,  597. 
vaginal,  597. 
vesical,  597. 
vesioo-prostatie,  597. 
vertebral,  273. 
Plica retins.  111. 

semilunaris,  75. 
Pbeumo-gastrio  nerve  (o)  24.  (d)  214. 

347.  531. 
Pomum  Adami,  266. 
Pons  Varolii,  28. 
Popliteal  artery,  672. 
glands,  675. 
nerve,  external,  675. 
internal,  676. 
space,  671. 
vein,  675. 


Popliteus  musde,  687»  716. 

Portio  dura  (o)  23.  (c)  250.  (d)  82. 

mollis*  (o)  23.  (d)  295. 
Poms  opticus,  111, 
Posterior  commissure,  46. 

ligament  of  Winslow,  717. 
medullary  velum^  50. 
pyramid,  53. 
triangle  of  the  neck,  116. 
Poupart*s  ligament,  477.  628. 
Pouch,  laryngeal,  262. 

of  tiie  auricula,  337.  341. 
of  the  peritonaeum,  498. 
Prepuce,  585. 

Princeps  cerricis  artery,  143. 
pollicis  artery,  417. 

ofthefix>t,702. 
Processus  eoehlearifbrmis,  283. 

e  cerebello  ad  testes,  51 . 
vermifbrmis  inferior,  49. 
superior,  49. 
Proftmda  artery,  inferior,  384. 

of  the  neck,  (o)  172. 

(d)  143. 
of  the  thigh,  653. 
superior,  (o)  384.  (d) 
388. 
Promontory,  282. 
Pronator  quadratus  muscle,  405. 
radii  teres  muscle,  395. 
Proper  ligaments  of  the  scapula,  373. 
Prostate  gland,  divisions,  601. 
relations,  582. 
structure,  601. 
Prostatic  part  of  the  urethra,  584.  603. 

sinuses,  604. 
Protuberantia  annularis,  28. 
Psoas  magnus  muscle,  563.  657. 

parvus  muscle,  565, 
Pterygoid  arteries,  191.  254. 

nerves,  external,  194. 
nerve^  internal,  5253. 
plexus  of  veins,  192. 
Pterygoideus  extemus  muscle^  187.        .' 
intemus  muscle,  187.         i 
Pterygo-palatine  artery,  254. 
Pubie  portion  of  the  fiueia  lata,  626. 692. 
region  of  the  abdomen,  505. 
symphysis,  590» 
Pudendum,  607. 
Pudendal  inferior  nerve,  (o)  €66,  (d) 

454. 
Pudio  arteries,  external,  470.  638.  (d) 
624. 
artery,  internal,  (d)462.  (o)  593. 
nerve,  internal,  (o)  599.  (d)  463. 
Pulmonary  artery,  33^  350. 
veins,  351. 
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FuncU  Uchrymalia,  100. 
Pupil,  106. 
Pylorus,  526. 

Pyloric  artery,  infferior,  530, 
superior,  5S0. 
Pyramid,  anterior,  26. 

decussation  of,  26. 

of  the  cerebellum,  49. 

of  the  thyroid  body,  227. 

of  the  tympanum,  28S. 

posterior,  53. 
Pyramidal  fibres  of  the  cerebrum,  4a 
Pyramidalis  abdominis  muscle,  484. 

nasi  muscle,  66, 
Pyriformis  muscle,  664.  610. 

Quadratus  femoris  muscle,  669. 

lumborum  muscle,  665* 

Radial  artery,  397.  429.  (d)  416. 
nerve,  (d)  393.  (c)  403. 
veins,  S98. 

cutaneous,  392. 
Radialis  indicia  artery,  417. 
Radio-carpal  articulation,  434. 
Radio-ulnar  articulations,  432.  435. 
Ranine  artery,  201. 
veins,  S202. 
Raph£  of  the  corpus  callosum,  35. 

of  the  perineum,  448. 
Receptaculum  chyli,  562. 
Recto-vesical  fiiscia,  576. 
Rectus  abdominis  muscle,  484. 

capitis  antious  major,  270. 
minor,  271. 
posticus  m^jor,  145. 
minor,  145. 
lateralis,  218, 
femorisi  643.  664. 
ocuU  eitemus,  98. 
inferior,  98. 
intemus,  98. 
superior,  91. 
Rectumi  relations  of,  in  the  female,  587. 

in  the  male,  579. 
structure,  605. 
Recurrent  interosseous  artery,  420. 
radial,  398. 
tibial,  711. 
ulnar,  anterior^  401. 
posterior,  401. 
nerve  of  pneumo-gastrie,  (o) 

217-  347.  (d)  264. 
nerve  of  the  tibial,  713. 
Removal  of  the  brain,  1 1 . 
Renal  artery,  553. 
plexus,  534. 
vein,  553. 


Respiratory  nervei,  eitemal,  (c)  131.  (o) 

174.  (d)319. 
internal,  (o)  177.  (c) 
346.  (d)  552. 
Restilbrm  body,  27.  53. 
Rete  testis,  503. 
Retina,  109. 
Retrahens  aurem,  6. 
Rhomboideus  nugor  muscle,  129. 

minor,  128. 
Rima  of  the  glottis,  262. 
Ring^  abdominal,  external,  475. 

internal,  487. 
femoral,  500.  630. 
Risorius  Santorini  muscle,  68. 
Root  of  the  lunij;  329. 
Round  ligament  of  the  hip-joint,  681. 

of  the  liver,  543. 
of  the  uterus,  609. 
Ruga  of  the  bladder,  60S. 
of  the  stomach,  536. 
of  the  vagina,  609. 

Sacculus  laryngia,  262. 
vestibuli,  294. 
Saend  artery,  lateral,  592. 
middle^  594. 
ganglia,  600. 

nerves^  anterior  branches,  598. 
posterior  branches,  142. 
plexus,.  599. 
veins,  596. 
Sacro-ooocygeal  articulation,  613. 
iliac,  611. 
vertebral,  613. 
lumbalia  muscle,  135. 
sciatic  ligament,  large,  669. 

8nialC670. 
Salvatella  vein,  392. 
Saphena  vein,  external,  683.  (o)  705. 
internal,   633.  683.   (o) 
705. 
Saphenous  opening,  626. 
Saphenus  nerve,  external,  683.  (d)  706. 

internal,   (o)  649.  (d) 
683.  706. 
Sartorius  muscle,  639. 
Scala  tympani,  292. 
vestibuli,  292. 
Scalenus  anticus  muscle,  166. 
minimus,  168. 
posticus,  167. 
Scapular  artery,  posterior,  131. 

ligaments,  373. 
Scapulo-clavicular     articulation,      372, 

373. 
Scapulo-humeral,  390. 
Schneiderian  membrane,  244. 
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Sciatic  artery,  (o)  593.  (d)  665, 

nerve,  large,  (o)  600.  (c)  666. 
679.  (d)  679. 
small,  (o)  600.  (c)  665, 
(d)  666,  684. 
Sclerotic  coat  of  the  eye,  102. 
Scrotum,  469. 

Second  nerve,  (o)  21.  (e)  94.  (d)  110. 
Secondary  membrane  of  the  tympanum, 

283. 
Semicircular  canals,  291. 
Semilunar  cartilages,  720. 
ganglia,  532. 
▼alves  of  aorta,  342. 

of  pulmonary  artery, 
339. 
Seml-membranosus  muscle,  679.  717. 
Seminiferal  tubes,  503. 
Semi-spinalis  colli  muscle,  146. 
dorsi  muscle,  146. 
Semi-tendinosus  muscle,  678. 
Septum  auricularum,  336. 
CTurale,  499.  630. 
intermuscular  J  of  the  arm,  387. 
of     the     thigh, 
646. 
lucidum,  37. 
medulla?  oblongatae,  28. 
nasi,  243. 
pontis,  30. 
pectiniforme,  605. 
scroti,  471. 
Tentricnlorum,  339. 
Serratus  magnus  muscle,  133.  320. 
posticus  inferior,  132. 
superior,  132. 
Seventh  nerve,  (o)  23. 
Sheath  of  the  fingers,  406. 
of  the  rectus,  484. 
of  the  toes,  693. 
Shoulder-joint,  390. 
Sigmoid  artery,  521. 

flexure  of  the  colon,  509. 
valves,  339.  342. 
vein,  521. 
Sinus  basilar,  57. 

of  the  bulb,  604. 
cavernous,  57. 
circular,  of  Ridley,  57. 
common,  of  the  ear,  294. 
lateral,  56, 
longitudinal,  inferior,  56, 

superior,  9. 
occipital,  56, 
petrosal,  inferior,  58. 
superior,  57. 
pocularis,  604. 
prostaticus,  604. 


Sinus,  straight,  of  the  skull,  55* 

of  Valsalva,  342. 
Sixth  nerve  (o)  23.  (c)61.  (d)  97. 
SmaU  intestine,  507.  537. 

omentum,  55, 
Soft  commissure,  44. 
Soft  palate,  235. 

dissection  of,  238. 
Solar  plexus,  533. 
Sole  of  the  foot,  dissection  of,  691 . 
Soleus  muscle,  685. 

Spermatic  artery,  (c)  488.  (o)  554.  (d) 
503. 
cord,  488. 
fiiscia,  476. 
nerves,  489.  (o)  522. 
plexus,  522. 

veins,  489.  (o)  503.  (c)  554. 
Spheno-palatine  artery,  254. 

ganglion,  247. 
nerves,  247. 
Sphenoidal  ibid  of  dura  mater,  55, 
Sphincter  ani  extemus,  455. 
intemus,  456. 
Sphincter  vaginae,  466. 
Spigelian  lobe,  545. 

Spinal  accessory  nerve  (o)  24.  (c)  217. 
(d)  127. 
arteries,  posterior,  16.  155. 
artery,  anterior,  17.  154.^ 
cord,  152.  155. 

dissection  of,  148. 
membranes  of,  149. 
nerves,  153. 

filaments  of  origin,    154. 

157. 
roots  of,  153. 
veins,  155. 
Spinalis  dorsi  muscle,  1 34. 
Spiral  canal  of  the  modiolus,  292. 
Splanchnic  nerve,  large,  360.  (d)  533. 

small,  361.  (d)  534. 
Spleen,  form,  528. 

relations,  510. 
structure,  542. 
Splenic  artery,  529. 

omentum,  516. 
plexus  of  nerves,  533. 
vein,  530. 
Splenius  capitis  muscle,  133. 

colli,  133. 
Spongy  bones,  244. 

part  of  the  urethra,  584.  604. 
Stapedius  muscle,  286. 
Stapes  bone,  287. 
Stellate  ligament,  362. 
Steno*s  duct,  73. 
Sternal  nerves,  cutaneous,  120. 
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StenuMslaneuUur  aitioulntiaBi,  S78. 
deido-mastoid  mnaole,  16S. 
hyoid  muflde,  165. 
thyroid,  165. 
Stomach,  form  and  diTisionit  586. 
reUtions  of,  506. 
structure  oi,  535. 
Straight  sinus,  53. 
Stylo-hyoid  ligament,  207. 
muscle,  179. 
nerve,  82. 
gloesus  muscle,  199. 
mastoid  artery,  (o)  183.  (d)  289. 
maxillary  ligament,  189. 
pharyngeus  muscle,  207. 
Sub^arachnoid  space,  anterior,  IS. 

of  the  cord,  150. 
posterior,  14. 
Subclavian  artery,  Idf^  226.  (o)  344. 

right,  118.  168. 
vein,  172. 
Subclavius  muscle^  319. 
Subcutaneus  malas  nerve,  99. 
Sublingual  artery,  201. 
gland,  203. 
Submaxillary  ganglion,  202. 

gland,  196. 
Submental  artery,  182. 
Sub-occipital  nerve,  anterior  branch,  21 9. 
Sub-occipital  nerve^    posterior  branch, 

138. 
Subpubic  ligament,  59a 
Subscapular  artery,  315. 
nervea,  319. 
vein,  316. 
Suteapularis  muscle,  367. 
Substantia  perforata  antiea,  31. 
Sulcus,  longitudinal,  of  the  liver,  545. 

transverse,  545. 
Sulcus  of  the  spinal  oord,  anterior,  155. 

lateral,  156. 
posterior,  156. 
SuperfidaUs  colli  artery,  isa 
vols,  398. 
fittda  of  the  abdomen,  469. 
471. 

of  the  perinimm,  451. 
of  the  thigh,  623.  625. 
Supinator  ladii  brevis,  427. 
longus,  422. 
Supr»4wromial  artery,  130. 
orbital  artery,  2.  95. 
nerve,  4.  90. 
renal  caspule,  559. 
plexus,  584. 
scapular  artvy,  (o)  130.  (d)  374. 
nerve,  (o)  13a  (e)  180. 
(d)  375. 


Supra-qiimd  artery,  374. 
nerve,  375. 
spinatos  musole,  374. 
trochlear  nerve,  9a 
Suspensory  ligament  of  the  liver,  54& 

ofthe  penis,  472. 
Sympathetic  nerve  in  the  abdomco,  519. 

57a 
in  the  neck,  219. 
in  the  pelvis,  60a 
in  the  thorax,  36a 

Tenia  hippocampi,  38.  42. 

semidrcularis,  4a 
Tapetum,  105. 
Tarsal  artery,  712. 

Tarso-metatarsal  artioulaiions,  726b 
Teeth,  bicuspid,  242. 
cuspid,  242. 
incisor,  242. 
molar,  242. 
Temporal  aponeurosis,  7. 
artery,  184w 

deep,  191. 
superfidal,  184. 
muscle^  8.  185. 
nerves,  deep,  192. 

superficial,  (d)  4,  5. 
(o)  99.  194. 
vein,  3.  184. 
Temporo-fiicial  nerve^  82. 

maxillary  articttlrtion,  188. 
Tendo  Aehillia,  685. 
oouli,  77. 
palpebFBmin,  77. 
Tendon   oif  the    qnadrieepa   extensor, 

645. 
Tensor  palati  mosdc^  236. 
tarsi,  100. 
tympani,  285. 
vagina  femoris^  643. 
Tentorium  cerebeUi,  54. 
Teres  mi^or  musdcb  371. 

minor,  371. 
Testes,  48. 
Testis,  502. 

Thalamus  opticus,  45.  47* 
Thebesian  foramina,  337. 

▼alve,  337. 
Thigh,  disBiytion  o^  back,  659, 

front,  621. 
Third  nerve^  (o)  29.  (c)  60.  (d)  92. 97. 

ventricle^  44. 
Thoracic  duct,  (d)  226.  (e)  355.  (o) 
562. 
gui|^36a 
nerves^  anterior,  817. 
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Thoracic  nerve,  posterior,  (c)  131.  (o) 

174.  (d)  319. 
Tboracica-acromialis  artery,  315. 
alaris,  315. 
bumeraria,  315. 
loDga,  315. 
supieina,  3 15. 
Thorax,  boundaries  of,  325. 
dissection  o^  324. 
Thyro-arytaenoid  articulation,  269. 

ligaments,  269. 
aryt»noideus  muscle,  260. 
epiglottidean  ligament,  267. 
hyoid  membrane,  268. 
muscle,  166. 
nerve,  180. 
Thyroid  artery,  inferior,  171. 

superior,  181. 
axis  of  artery,  1 70. 
body,  227. 
cartUage,  266. 
plexus  of  veins,  228. 
vein,  inferior,  1 72. 
middle,  211. 
superior,  182. 
Tibial  artery,  anterior,  710. 
posterior,  688. 
nerve,  anterior,  713.  (d)  706. 

posterior,  690. 
veins,  anterior,  712. 
posterior,  690. 
Tibialis  anticus  muscle,  708. 

posticus,  687.  704. 
Tibio-tanal  articulation,  722. 
Tongue,  dissection  of,  256. 
nerves  of,  257. 
structure  ot,  256. 
vessels  of,  257. 
Tonsil,  238. 
Tonsillitic  artery,  1 82. 
Torcular  Herophili,  S5. 
Trachea,  relations  oS,  228,  352. 

structure  of,  269. 
Trachelo.mastoid  muscle,  136. 
Tragus,  78. 

muscle,  79. 
Transverse  fissure  of  the  liver,  546. 

ligament  o  f  the  acetabulum 

681. 
ligament  of  the  atlas,  277. 
of  the  knee,  721 . 
perinieal  artery,  455 
sinus,  57. 
Transversalis  abdominis  muscle,  482. 

colli  artery,  (o)  171.  (d) 

130. 
colli  mu.scle,  136. 


1 


Transversalis  laciei  artery,  (o)  1 84.  (d)  7 1 . 
fascia,  486. 

humeri  artery,   (o)    171. 
(d)  130. 
Transversus  auriculae  muscle,  79. 
pedis,  701. 
perinaei,  457. 

alter,  457. 
Trapesius  muscle,  124.  127. 
Trapezoid  ligament,  373. 
Triangle  of  the  neck,  anterior,  161. 

posterior,  116. 
Triangular  cartilage  of  the  nose,  243. 

ligament  of  the  urethra,  459. 
space  of  the  thigh,  636. 
Triangularis,  or  depressor  stemi  muscle, 

324. 
Triceps  extensor  cubiti  muscle,  386. 
Tricuspid  valve,  339. 
Trigeminal  nerve,  (o)  22.  (c)  60. 
Trigone  vesical,  603. 
Trochlea,  92. 

Trochlear  nerve,  infra,  93. 

supra,  90. 
Tube  of  the  cochlea,  292. 
Tuber  cinereuro,  31. 
Tubercle  of  Rolando,  53. 
Tubercula  quadrigemina,  47. 
Tubcrculum  Loweri,  337. 
Tubular  portions  of  the  kidney,  557. 
Tubuli  serainiferi,  503. 

uriniferi,  557. 
Tunica  albuginea  oculi,  103. 

testis,  502. 
conjunctiva,  75. 
Kuyschiana,  105. 
vaginalis,  501. 
vasGulosa  testis,  503. 
Tympanic  artery,  190. 

nerve,  (o)214.  (d)  288. 
plexus,  288. 
Tympanum,  282. 

arteries  o(  289. 
nerves  of,  287. 
Tyson's  glands,  585. 

Ulnar  artery,  4^. 

nerve,  (o)  318.  (c)  383.  402.  (d) 

393.  410.  418 
veins,  401. 

cutaneous  anterior,  392. 
posterity,  392. 
Umbilical  region  of  the  abdomen,  505. 
Umbilicus,  476. 
Ureter,  (c)  556.  582. 
Urethra,  female,  589.  610. 

male,  divisions,  584. 
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Urethra,  male,  interior,  e»03. 
reUtions,  584. 
structure,  603. 
Uterine  arteries,  595. 

plexus  of  nenres,  597. 
veins  and  ttnuaes,  597. 
Uterus,  form  a(  607. 

ligaments  at,  587. 
relations  of,  588. 
structure  of,  608. 
Uvea,  107. 
Uvula  oerebelli,  49. 
palati,  235. 
602. 


Vagina,  relations,  588.. 

structure  and  form,  609. 
Vaginal  arteries,  596. 
plexus,  597. 
veins,  597. 
Valve,  Eustachian,  337. 
ilio-ciecal,  541. 
ilio-colic,  541. 
mitral,  341. 
of  the  rectum,  606. 
semilunar,  339.  342. 
sigmoid,  339.  342. 
of  Thebesius,  337. 
tricuspid,  339. 
of  Vieussens,  51. 
Valvulae  conniventes,  536. 
Vas  deferens  (o)  504.  (c)  489.  583. 
Vasa  brevia  arteries,  529. 
efierentia  testis^  503. 
recta  testis,  503. 
vorticosa,  106. 
Vascular  layer  of  the  retina,  1 10. 
Vasculum  id>erran8,  504. 
Vastus  extemus  muscle,  643.  645. 
intemus  muscle,  644.  645. 
Vein,  alveolar,  71.  191. 
angular.  3.  71. 

articular,  of  the  knee,  674.  633. 
ascending 'cervical,  172. 
auricular  anterior,  192. 

posterior,  4.  1 83. 
axillary,  303.  314. 
aaygos,  large,  (o)  562.  (d)  354. 

small,  355. 
basilic,  377. 
brachial,  384. 
brachio-cephalic,  left,  345. 

right,  345. 
bronchial,  left,  351. 

right,  351. 
buccal,  71. 
coronary,  71. 

of  the  stomach,  529. 


Vein,  capsular,  553. 

cava,  inferior,  524. 
superior,  345. 
cephalic,  (d)  316.  (o)  377. 
cerebral,  10. 

oervicalis  ascendens^  172. 
proftinda,  144. 
choroid,  105.  108. 
circumflex  of  the  biaehial,  ante- 
rior, 384. 
circumflex  of  the  brachial,  post«^- 

rior,  384. 
circumflex    of   the  femoral,    in* 

ternal,  638. 
circumflex   of   the    femoral,    ex- 
ternal, 638. 
circumflex  of  the  ilivm,  491.  624. 
colic,  left,  521. 

right,  519. 
coronary,  of  the  heart,  336. 

of  the  lips,  inferior,  71. 
superior,  71. 
of  tlie  stomach,  529. 
of  the  corpus  eavemoaum,  605. 
striatttOk,  39.  43. 
deep  cervical,  144. 
dental,  anterior,  206. 
inferior,  191. 
superior,  255. 
diaphragmatic,  infiarior,  558. 
superior,  345. 
dorsi-spinalf  144. 
dorsal,  of  the  penis,  472. 
emulgent,  533. 
epigastric,  deep,  490. 

supexfleiBl,  624. 
fecial,  71.  183. 
femoral,  637.  541. 
frontal,  3. 
of  Galen,  43. 
gastro-epiploic,  left,  529. 

ri|^t,531. 
hsBmorrhoidal,  in&rior,  596. 
middlev596. 
superior,  596. 
hepatic,  548. 
iliac,  common,  555. 
external,  555. 
internal,  596. 
ilio-lumbar,  596. 
infr».orbital,  206. 
intercostal,  358. 

posterior  branch,  144. 
superior,  left,  355. 
right,  355. 
intra-spinal,  158. 
interloi>ular,  547. 
intra-lobular,  549. 
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Vein,  jugular,  anterior,  16a 
eitemal,  115. 
internal,  left,  327. 
right,  SIO. 
laryngeal,  265. 
Ungual,  209. 
longitudinal,  of  the  tpine,  anterior, 

158. 
lusniMr,  or  ▼ertebrO'luinbar,  571. 
mammary,  internal,  170^  324. 
nuuseteric,  71. 
mastoid,  183. 
of  the  meatus,  296. 
median,  of  the  arm,  892. 
basilic,  376. 
cephalic,  377. 
mediastinal,  345. 
maxillary,  internal,  1 91 . 
mesenteric,  inferior,  521. 
superior,  519. 
nasal,  71. 
occipital,  4.  183. 
ophthalmic,  97. 
palatine,  inferior,  71. 

superior,  255. 
palpebral,  inferior,  71.  76. 
pancreatic,  580. 
parotid,  70. 

perinsal,  superficial,  455. 
pharyngeal,  212. 
phrenic,  inferior,  552. 
superior,  345. 
popliteal,  675. 
portal,  531.  546.  (d)547. 
posterior  spinal,  plexus  o^  158. 

transverse,  158. 
profimda,  of  the  thigh,  654. 
pterygoid  plexus,  192. 
pudic,  external,  624. 
internal,  463. 
pulmonary,  351.    . 
radial,  cutaneous,  392. 
ranine,  202. 
renal,  533. 
sacral,  lateral,  596. 
middle,  596. 
salvatella,  392. 

saphena,  external,  683.  (o)  705. 
internal,  633.   682.   (o) 
705. 
sigmoid,  521. 
spermatic  left,  554. 

right,  (o)  503.  (c)  489. 
554. 
spheno-palatine,  255. 
spinal,  155. 
splenic,  530. 
stylo-mastoid,  4. 


Vein,  subclaTian,  left,  173. 

right,  172. 
subscapular,  316. 
supra-orbital,  3. 

scapular,  131. 
temporal,  184. 

deep,  4. 
superficial,  3. 
thyroid,  inferior,  172. 
middle,  211. 
superior,  182. 
thoracic,  316. 
thoracica-acromial,  316. 
tibial,  anterior,  712. 
posterior,  690. 
transverse  facial,  72. 

of  the  humerus,  130. 1 71 . 
of  the  neck,  131.  171. 
ulnar,  401. 

cutaneous,  anterior,  392. 
posterior,  392. 
umbilical,  546. 
uterine,  597. 
vaginal,  597. 
vertebral,  170.  (o)  272. 
vertebro-costal,  358. 
lumbar,  571. 
vesical,  596. 
vidian,  289. 
Vallecula,  or  valley,  49. 
Velum  interpositum,  43. 

pendulum  palati,  235. 
Vena  cava,  inferior,  524. 
superior,  345. 
portae,  531.  546,  (d)  547 
VensB  cav»  hepaticae,  548. 
Venous  arch  of  the  fbot,  705. 

of  the  hand,  392. 
Ventricles  of  the  brain,  36. 
fifUi,  38. 
fourth,  52. 
lateral,  36. 
third,  44. 
Ventricles  of  the  heart,  335. 

left,  341. 
right,  338. 
of  the  larynx,  261 . 
Vermiform  appendix,  539. 

process,  inferior,  49. 
superior,  49. 
Vertebral  artery,  (o)  170.  (c)  143.  272. 
(d)  17. 
plexus,  273. 
vein,  17a  (o)272. 
Vessels  of  the  brain,  16. 

of  the  dura  mater,  58. 
Verumontanum,  or  caput    galltnaginis, 
603. 
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VL>sica  urinaria,  579,  580.  582.  609. 
Vesical  artery,  inferior,  595. 
middle,  595. 
superior,  595. 
fascia,  576. 
plexus  of  nerres,  597. 
veins,  596. 
VesicuUe  seminales,  relations,  583. 

structure,  601 . 
Vestibule,  290. 
Vidian  artery,  58.  289. 

nerve,  249. 
Villi,  intestinal,  537. 
Vitreous  body.  111. 
fluid,  112. 


Vitreous  humour  of  the  ear,  S94. 

of  the  eye,  112. 
Vocal  cords,  263. 
Vulva,  607. 

Wharton's  duot,  196,  204. 

Wilson's  muscles,  460. 

Winslow*s  foramen*  516. 

Wrisberg's  nerve  (o)  318.  (c)  383.  (d) 

383. 
Wrist-joint,  434. 

Zygomaticus  major  muscle,  67. 

minor,  67. 
Zonula  of  Zinn,  1 1 2. 
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ERRATA. 

Page     SL  Une  Ifi.  for  **  flapa,**  read  *'  flap.** 

1&  line  48.  for  ••  branch,'*  read  •«  rcot.** 
S8.  line  6.  for  **  that,'*  read  **  theta** 
30.  line  SSL  for  "  fourth,**  read  ••  third." 

^  I  passim,  for  '*  medulla  incognita,**  read  **  medulla  innominata.*' 

63.  Une  3i.  for  **  inferior  longitudinal,*'  read  **  inferior  jietroaal.'* 
06.  line  27.  for  **  deprcasor,"  read  **  comprcisor.*' 
991.  line  £&  for  **  aphenoidal,**  read  **  ipheno.maxUlary.'* 
lea  Une  as.  for  **  body,"  read  **  cartilage.'* 
163.  line  46.  for  "  thyro-hjoid,'*  read  **  sterncthyroid." 

1%  line  ^  j  '*''  **  ■ubUngual."  read  "  submenUl." 

SOI.  Une  ii  for  **  oa  hyoidet."  read  '•  tongue." 

2S5.  line  31.  for  **  interual,"  read  **  common." 

SaS.  line  38.  insert  the  word  **  dorsal."  aAcr  the  word  •*  tenth." 

338.  Une  9.  for  *'  descending,**  read  "  ascending." 

347.  Une  47.  for  "  lyrinx,'*  read  *•  larynx." 

o«5  )Une  38.  for  •'right,"  read  **  left.'* 

**•  S  line  39.  for  •*  left,"  read  "  right.'* 

39a  Une  38.  for  "  ulnar,'*  read  "  rmg." 

307.  Une  3.  for  **  passes,"  read  "  pass." 

40a  Une  16.  for  "  planUr/*  read  ^*  palmar." 

4S3.  Une  13.  for  *<  again,*'  read  *'  also.*' 

477.  Une  41.  for  "  internal,"  read  **  external" 

54a  line  45.  for  "  Its,"  read  **  Their." 

594.  Une  a  for  "  which  are  inferior,"  read  *'  the  former  being  superior.' 

567.  line  S3,  for  **  inferior,'*  read  '*  superior.'* 
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